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About this guide

This document describes all constants, types, variables, functions and procedures as they are declared
in the units that come standard with the FCL (Free Component Library).

Throughout this document, we will refer to functions, types and variables with typewriter font.
Functions and procedures gave their own subsections, and for each function or procedure we have
the following topics:

Declaration The exact declaration of the function.
Description What does the procedure exactly do ?
Errors What errors can occur.

See Also Cross references to other related functions/commands.

0.1 Overview

The Free Component Library is a series of units that implement various classes and non-visual com-
ponents for use with Free Pascal. They are building blocks for non-visual and visual programs, such
as designed in Lazarus.

The TDataset descendents have been implemented in a way that makes them compatible to the
Delphi implementation of these units. There are other units that have counterparts in Delphi, but
most of them are unique to Free Pascal.
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Chapter 1

Reference for unit ’ascii85’

1.1 Used units

Table 1.1: Used units by unit ’ascii85’

Name Page
Classes 2?
sysutils s

1.2 Overview

The ascii85 provides an ASCII 85 or base 85 decoding algorithm. It is class and stream based: the
TASCII85DecoderStream (89) stream can be used to decode any stream with ASCII8S5 encoded data.

Currently, no ASCII85 encoder stream is available.

It’s usage and purpose is similar to the IDEA (608) or base64 (117) units.

1.3 Constants, types and variables

1.3.1 Types

TASCII85State = (ascInitial, ascOneEncodedChar, ascTwoEncodedChars,
ascThreeEncodedChars, ascFourEncodedChars,
ascNoEncodedChar, ascPrefix)
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Table 1.2: Enumeration values for type TASCII85State

Value Explanation
ascFourEncodedChars  Four encoded characters in buffer.
asclnitial Initial state

ascNoEncodedChar No encoded characters in buffer.
ascOneEncodedChar One encoded character in buffer.
ascPrefix Prefix processing

ascThreeEncodedChars Three encoded characters in buffer.
ascTwoEncodedChars Two encoded characters in buffer.

TASCII85State is for internal use, it contains the current state of the decoder.

1.4 TASCII85DecoderStream

1.4.1 Description

TASCII85DecoderStreamisaread-only stream: it takes an input stream with ASCII 85 encoded
data, and decodes the data as it is read. To this end, it overrides the TSTream.Read (??) method.

The stream cannot be written to, trying to write to the stream will result in an exception.

1.4.2 Method overview

Page Method Description

90 Close Close decoder

90 ClosedP  Check if the state is correct

89 Create Create new ASCII 85 decoder stream
90 Decode  Decode source byte

90 Destroy  Clean up instance
91 Read Read data from stream
91 Seek Set stream position

1.4.3 Property overview

Page Properties Access  Description
91 BExpectBoundary rw Expect Character

1.4.4 TASCII85DecoderStream.Create

Synopsis: Create new ASCII 85 decoder stream
Declaration: constructor Create (aStream: TStream)
Visibility: published

Description: Create instantiates a new TASCII85DecoderStream instance, and sets aStream as the
source stream.

See also: TASCII85DecoderStream.Destroy (90)
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1.4.5 TASCII85DecoderStream.Decode

Synopsis: Decode source byte
Declaration: procedure Decode (aInput: Byte)
Visibility: published

Description: Decode decodes a source byte, and transfers it to the buffer. It is an internal routine and should not
be used directly.

See also: TASCII85DecoderStream.Close (90)

1.4.6 TASCII85DecoderStream.Close
Synopsis: Close decoder

Declaration: procedure Close
Visibility: published

Description: Close closes the decoder mechanism: it checks if all data was read and performs a check to see
whether all input data was consumed.

Errors: If the input stream was invalid, an EConvertError exception is raised.

See also: TASCII85DecoderStream.ClosedP (90), TASCII85DecoderStream.Read (91), TASCII85DecoderStream.Destroy
(90)

1.4.7 TASCII85DecoderStream.ClosedP
Synopsis: Check if the state is correct

Declaration: function ClosedP : Boolean
Visibility: published

Description: C1osedp checks if the decoder state isone of ascInitial, ascNoEncodedChar, ascPrefix,
and returns True if it is.

See also: TASCII85DecoderStream.Close (90), TASCII85DecoderStream.BExpectBoundary (91)

1.4.8 TASCII85DecoderStream.Destroy

Synopsis: Clean up instance
Declaration: destructor Destroy; Override
Visibility: public

Description: Dest roy closes the input stream using Close (90) and cleans up the TASCII85DecoderStream
instance from memory.

Errors: In case the input stream was invalid, an exception may occur.

See also: TASCII85DecoderStream.Close (90)
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1.4.9 TASCII85DecoderStream.Read
Synopsis: Read data from stream
Declaration: function Read(var aBuffer; aCount: LongInt) : LongInt; Override
Visibility: public

Description: Read attempts to read aCount bytes from the stream and places them in aBuf fer. It reads only
as much data as is available. The actual number of read bytes is returned.

The read method reads as much data from the input stream as needed to get to aCount bytes, in
general this will be aCount «5/4 bytes.

1.4.10 TASCII85DecoderStream.Seek

Synopsis: Set stream position

Declaration: function Seek (aOffset: LongInt; aOrigin: Word) : LongInt; Override
function Seek (const aOffset: Int64; aOrigin: TSeekOrigin) : Int64
; Override; Overload

Visibility: public

Description: Seek sets the stream position. It only allows to set the position to the current position of this file,
and returns then the current position. All other arguments will result in an EReadError exception.

Errors: In case the arguments are different from soCurrent and 0, an EReadError exception will be
raised.

See also: TASCII85DecoderStream.Read (91)

1.4.11 TASCII85DecoderStream.BExpectBoundary
Synopsis: Expect character
Declaration: Property BExpectBoundary : Boolean
Visibility: published
Access: Read,Write

Description: BExpectBoundary is True if a encoded data boundary is to be expected (">").

See also: ClosedP (90)

1.5 TASCIIS85EncoderStream

1.5.1 Description

TASCII85EncoderStreamisthe counterpart to the TASCII85DecoderStream (89) decoder stream:
what TASCII85EncoderStream encodes, can be decoded by TASCII85DecoderStream (89).

The encoder stream works using a destination stream: whatever data is written to the encoder stream
is encoded and written to the destination stream. The stream must be passed on in the constructor.

Note that all encoded data is only written to the destination stream when the encoder stream is
destroyed.

See also: TASCII85EncoderStream.create (92), TASCII85DecoderStream (89)
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1.5.2 Method overview
Page Method Description
92 Create Create a new instance of TASCII85EncoderStream
92 Destroy  Flushed the data to the output stream and cleans up the encoder instance.
92 Write Write data encoded to the destination stream
1.5.3 Property overview
Page Properties Access Description
93 Boundary r Is a boundary delineator written before and after the data
93 Width r Width of the lines written to the data stream
1.5.4 TASCII85EncoderStream.Create

Synopsis: Create a new instance of TASCII85EncoderStream

Declaration: constructor Create (ADest: TStream; AWidth:

Visibility: public

Integer; ABoundary: Boolean)

Description: Create creates a new instance of TASCII85EncoderStream. It stores ADest as the desti-
nation stream for the encoded data. The Width parameter indicates the width of the lines that
are written by the encoder: after this amount of characters, a linefeed is put in the data stream. If
ABoundary is True then a boundary delineator is written to the stream before and after the data.

See also: TASCII85EncoderStream (91), Width (93), Boundary (93)

1.5.5 TASCII85EncoderStream.Destroy

Synopsis: Flushed the data to the output stream and cleans up the encoder instance.
Declaration: destructor Destroy; Override

Visibility: public

Description: Destroy writes the data remaining in the internal buffer to the destination stream (possibly fol-

lowed by a boundary delineator) and then destroys the encoder instance.

See also: TASCII85EncoderStream. Write (92), TASCII85EncoderStream.Boundary (93)

1.5.6 TASCII85EncoderStream.Write

Synopsis: Write data encoded to the destination stream

Declaration: function Write (const aBuffer; aCount:

Visibility: public

LongInt) : LongInt;

Description: Write encodes the aCount bytes of data in aBuf fer and writes the encoded data to the destina-

tion stream.

Not all data is written immediately to the destination stream. Only after the encoding stream is

destroyed will the destination stream contain the full data.

See also: TASCII85EncoderStream.Destroy (92)
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1.5.7 TASCII85EncoderStream.Width
Synopsis: Width of the lines written to the data stream
Declaration: Property Width : Integer
Visibility: public
Access: Read

Description: Width is the width of the lines of encoded data written to the stream. After Width lines, a line
ending will be written to the stream. The value is passed to the constructor and cannot be changed

afterwards.

See also: Boundary (93), Create (92)

1.5.8 TASCII85EncoderStream.Boundary

Synopsis: Is a boundary delineator written before and after the data
Declaration: Property Boundary : Boolean
Visibility: public
Access: Read

Description: Boundary indicates whether the stream will write a boundary delineator before and after the en-
coded data. It is passed to the constructor and cannot be changed.

See also: Width (93), Create (92)

1.6 TASCII85RingBuffer

1.6.1 Description

TASCII85RingBuffer is an internal buffer class: it maintains a memory buffer of 1Kb, for
faster reading of the stream. It should not be necessary to instantiate an instance of this class, the
TASCII85DecoderStream (89) decoder stream will create an instance of this class automatically.

See also: TASCII85DecoderStream (89)

1.6.2 Method overview

Page Method Description
94 Read Read data from the internal buffer
94 Write Write data to the internal buffer

1.6.3 Property overview

Page Properties Access Description
94 FillCount r Number of bytes in buffer
94 Size r Size of buffer
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1.6.4 TASCII85RingBuffer.Write

Synopsis: Write data to the internal buffer
Declaration: procedure Write (const aBuffer; aSize: Cardinal)
Visibility: published

Description: Write writes aSize bytes from aBuf fer to the internal memory buffer. Only as much bytes are
written as will fit in the buffer.

See also: TASCII85RingBuffer.FillCount (94), TASCII85RingBuffer.Read (94), TASCII85RingBuffer.Size
94)

1.6.5 TASCII85RingBuffer.Read
Synopsis: Read data from the internal buffer

Declaration: function Read (var aBuffer; aSize: Cardinal) : Cardinal
Visibility: published

Description: Read will read aSize bytes from the internal buffer and writes them to aBuf fer. If not enough
bytes are available, only as much bytes as available will be written. The function returns the number
of bytes transferred.

See also: TASCII85RingBuffer.FillCount (94), TASCII85RingBuffer.Write (94), TASCII85RingBuffer.Size
%94)

1.6.6 TASCII85RingBuffer.FillCount
Synopsis: Number of bytes in buffer

Declaration: Property FillCount : Cardinal
Visibility: published
Access: Read
Description: FillCount is the available amount of bytes in the buffer.

See also: TASCII85RingBuffer.Write (94), TASCII85RingBuffer.Read (94), TASCII85RingBuffer.Size (94)

1.6.7 TASCII85RingBuffer.Size
Synopsis: Size of buffer

Declaration: Property Size : Cardinal
Visibility: published
Access: Read
Description: Size is the total size of the memory buffer. This is currently hardcoded to 1024Kb.

See also: TASCII85RingBuffer.FillCount (94)
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Reference for unit ’AVL_ Tree’

2.1 Used units

Table 2.1: Used units by unit ’AVL_Tree’

Name Page
Classes 2?
sysutils s

2.2 Overview

The av1_tree unit implements a general-purpose AVL (balanced) tree class: the TAVLTree (96)
class and it’s associated data node class TAVLTreeNode (110).

2.3 Constants, types and variables

2.3.1 Types

PAVLTreeNode = "TAVLTreeNode

Pointer to TAVLTreeNode

TAVLTreeClass = Class of TAVLTree
TAVLTreeClass is the class of TAVLTree (96).
TAVLTreeNodeClass = Class of TAVLTreeNode

TAVLTreeNodeClass is the class of TAVLTreeNode (110). It is the type of the TAVLTree.NodeClass
(109) property and determines what class of nodes will be created by the tree.

TObjectSortCompare = function(Tree: TAVLTree; Datal: Pointer;
Data2: Pointer) : Integer of object
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TObjectSortCompare is the prototype for the TAVLTree.OnObjectCompare (109) property.
When assigned, it is used to sort the elements in the tree. It provides more information than the
standard TListSortCompare handler used in TAVLTree.OnCompare (109): it also passes the
tree to the sort mechanism.

2.3.2 Variables

NodeMemManager : TAVLTreeNodeMemManager

NodeMemManager is the default node manager for a new instance of TAVLTree.

2.4 TAVLTree

2.4.1 Description

TAVLTree maintains a balanced AVL tree. The tree consists of TAVLTreeNode (110) nodes, each of
which has a Dat a pointer associated with it. The TAVLTree component offers methods to balance
and search the tree.

By default, the list is searched with a simple pointer comparison algorithm, but a custom search
mechanism can be specified in the OnCompare (109) property.

See also: TAVLTreeNode (110)
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2.4.2 Method overview

Page Method Description

99 Add Add a new node to the tree

100  AddAscendingSequence

103 Assign Assign another tree

101  Clear Clears the tree

103 Compare Compare 2 nodes

108  ConsistencyCheck Check the consistency of the tree

98 Create Create a new instance of TAVLTree

98 CreateObjectCompare Create an instance of the tree with extended compare
method

100  Delete Delete a node from the tree

98 Destroy Destroy the TAVLTree instance

99 DisposeNode Dispose of a node outside of the tree

102 Equals Check if two trees are equal

103 Find Find a data item in the tree.

105  FindHighest Find the highest (rightmost) node in the tree.

103 FindKey Find a data item in the tree using alternate compare mech-
anism

106  FindLeftMost Find the node most left to a specified data node

106  FindLeftMostKey Find the node most left to a specified key node

107  FindLeftMostSameKey Find the node most left to a specified node with the same
data

105 FindLowest Find the lowest (leftmost) node in the tree.

105  FindNearest Find the node closest to the data in the tree

104  FindNearestKey Find nearest key for a data pointer

105  FindPointer Search for a data pointer

104 FindPrecessor

106  FindRightMost Find the node most right to a specified node

106  FindRightMostKey Find the node most right to a specified key node

107  FindRightMostSameKey Find the node most right of a specified node with the same
data

104 FindSuccessor Find successor to node

102 FreeAndClear Clears the tree and frees nodes

102 FreeAndDelete Delete a node from the tree and destroy it

107  GetEnumerator Get an enumerator for the tree.

107  GetEnumeratorHighToLow Return an enumerator that enumerates the tree in reversed
order

102 IsEqual Check whether 2 tree instances are equal.

101  MoveDataLeftMost Move data to the nearest left element

101  MoveDataRightMost Move data to the nearest right element

99 NewNode Create a new tree node

108  NodeToReportStr Create a textual dump of the tree

100  Remove Remove a data item from the list.

101  RemovePointer Remove a pointer item from the list.

108  ReportAsString Return the tree report as a string

98 SetNodeManager Set the node instance manager to use

108  WriteReportToStream Write the contents of the tree consistency check to the

stream
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2.4.3 Property overview

Page Properties Access  Description

110 Count r Number of nodes in the tree.

109  NodeClass W Node class to create

109  OnCompare ™w Compare function used when comparing nodes
109  OnObjectCompare 1w Compare handler

109  Root r Root node of the tree

2.4.4 TAVLTree.Create

Synopsis: Create a new instance of TAVLTree

Declaration: constructor Create (const OnCompareMethod: TListSortCompare)
constructor Create

Visibility: public

Description: Create initializes a new instance of TAVLTree (96). An alternate OnCompare (109) can be pro-
vided: the default OnCompare method compares the 2 data pointers of a node.

See also: OnCompare (109)

2.4.5 TAVLTree.CreateObjectCompare

Synopsis: Create an instance of the tree with extended compare method

Declaration: constructor CreateObjectCompare
(const OnCompareMethod: TObjectSortCompare)

Visibility: public

Description: CreateObjectCompare is an alternative constructor that accepts a TObjectSortCompare (96)
compare function instead of a regular TList SortCompare compare function. The compare func-
tion can still be set in the TAVLTree.OnObjectCompare (109) property.

See also: TAVLTree.OnObjectCompare (109)

2.4.6 TAVLTree.Destroy

Synopsis: Destroy the TAVLTree instance
Declaration: destructor Destroy; Override
Visibility: public
Description: Dest roy clears the nodes (the node data is not freed) and then destroys the TAVLTree instance.

See also: TAVLTree.Create (98), TAVLTree.Clean (96)

2.4.7 TAVLTree.SetNodeManager

Synopsis: Set the node instance manager to use

Declaration: procedure SetNodeManager (NewMgr: TBaseAVLTreeNodeManager;
AutoFree: Boolean)
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Visibility: public

Description: SetNodeManager sets the node manager instance used by the tree to newmgr. It should be called
before any nodes are added to the tree. The TAVLTree instance will not destroy the nodemanager,

thus the same instance of the tree node manager can be used to manager the nodes of multiple
TAVLTree instances.

By default, a single instance of TAVLTreeNodeMemManager (113) is used to manage the nodes of
all TAVLTree instances.

See also: TBaseAVLTreeNodeManager (115), TAVLTreeNodeMemManager (113)

2.4.8 TAVLTree.NewNode

Synopsis: Create a new tree node
Declaration: function NewNode : TAVLTreeNode; Virtual
Visibility: public

Description: NewNode creates a new node, but does not insert it in the tree. It will use the node manager if that
is set. If it is not set then the TAVLTree.NodeClass (109) class is used to create a new node.

See also: TAVLTree.NodeClass (109), TAVLTree.Add (99), TAVLTree.DisposeNode (99)

2.4.9 TAVLTree.DisposeNode
Synopsis: Dispose of a node outside of the tree
Declaration: procedure DisposeNode (ANode: TAVLTreeNode); Virtual
Visibility: public
Description: DisposeNode disposes of a node outside of the tree. If the node manager is set, the node is

returned to the manager, otherwise it is freed. Do not use this on a node that is still in the tree.

Errors: If use on a node in the tree, no error will happen, but the tree will no longer be correct and access
violations may happen later on.

See also: TAVLTree.NewNode (99)

2.4.10 TAVLTree.Add
Synopsis: Add a new node to the tree

Declaration: procedure Add (ANode: TAVLTreeNode)
function Add(Data: Pointer) : TAVLTreeNode

Visibility: public

Description: Add adds a new Data or Node to the tree. It inserts the node so that the tree is maximally balanced

by rebalancing the tree after the insert. In case a data pointer is added to the tree, then the node that
was created is returned.

See also: TAVLTree.Delete (100), TAVLTree.Remove (100)
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2.4.11 TAVLTree.AddAscendingSequence
Synopsis:

Declaration: function AddAscendingSequence (Data: Pointer; LastAdded: TAVLTreeNode;
var Successor: TAVLTreeNode) : TAVLTreeNode

Visibility: public

Description: AddAscendingSequence is an optimized version of Add (99) for quickly adding an ascending
sequence of nodes. It adds Data between LastAdded and Successor as a state and skips
searching for an insert position. For nodes with same value the order of the sequence is kept.

It can be used as follows:

LastNode:=nil; // TAv1lTreeNode
Successor:=nil; // TAvlTreeNode
for i:=1 to 1000 do

LastNode:=Tree.AddAscendingSequence (TItem.Create (i), LastNode, Successor) ;

If LastAdded is Nil aregular add is performed.

Errors: If the nodes are not in ascending order, the tree will not be consistent.

See also: TAVLTree.Add (99)

2.4.12 TAVLTree.Delete

Synopsis: Delete a node from the tree
Declaration: procedure Delete (ANode: TAVLTreeNode)
Visibility: public

Description: Delete removes the node from the tree. The node is not freed, but is passed to a TAVLTreeNode-
MemManager (113) instance for future reuse. The data that the node represents is also not freed.

The tree is rebalanced after the node was deleted.

See also: TAVLTree.Remove (100), TAVLTree.RemovePointer (101), TAVLTree.Clear (101)

2.4.13 TAVLTree.Remove
Synopsis: Remove a data item from the list.

Declaration: function Remove (Data: Pointer) : Boolean
Visibility: public

Description: Remove finds the node associated with Dat a using find (103) and, if found, deletes it from the tree.
Only the first occurrence of Data will be removed.

See also: TAVLTree.Delete (100), TAVLTree.RemovePointer (101), TAVLTree.Clear (101), TAVLTree. Find
(103)
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2.4.14 TAVLTree.RemovePointer

Synopsis: Remove a pointer item from the list.
Declaration: function RemovePointer (Data: Pointer) : Boolean
Visibility: public

Description: Remove uses FindPointer (105) to find the node associated with the pointer Data and, if found,
deletes it from the tree. Only the first occurrence of Data will be removed.

See also: TAVLTree.Remove (100), TAVLTree.Delete (100), TAVLTree.Clear (101)

2.4.15 TAVLTree.MoveDatalLeftMost

Synopsis: Move data to the nearest left element
Declaration: procedure MoveDatalLeftMost (var ANode: TAVLTreeNode)
Visibility: public

Description: MoveDataLeftMost moves the data from the node ANode to the nearest left location relative to
Anode. It returns the new node where the data is positioned. The data from the former left node will
be switched to ANode.

This operation corresponds to switching the current with the previous element in a list.

See also: TAVLTree.MoveDataRightMost (101)

2.4.16 TAVLTree.MoveDataRightMost

Synopsis: Move data to the nearest right element
Declaration: procedure MoveDataRightMost (var ANode: TAVLTreeNode)
Visibility: public

Description: MoveDataRightMost moves the data from the node ANode to the rightmost location relative to
Anode. It returns the new node where the data is positioned. The data from the former rightmost
node will be switched to ANode.

This operation corresponds to switching the current with the next element in a list.

See also: TAVLTree.MoveDatalLeftMost (101)

2.4.17 TAVLTree.Clear
Synopsis: Clears the tree

Declaration: procedure Clear
Visibility: public

Description: Clear deletes all nodes from the tree. The nodes themselves are not freed, and the data pointer in
the nodes is also not freed.

If the node’s data must be freed as well, use TAVLTree.FreeAndClear (102) instead.
See also: TAVLTree.FreeAndClear (102), TAVLTree.Delete (100)
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2.4.18 TAVLTree.FreeAndClear

Synopsis: Clears the tree and frees nodes
Declaration: procedure FreeAndClear
Visibility: public

Description: FreeAndClear deletes all nodes from the tree. The data pointer in the nodes is assumed to be an
object, and is freed prior to deleting the node from the tree.

See also: TAVLTree.Clear (101), TAVLTree.Delete (100), TAVLTree.FreeAndDelete (102)

2.4.19 TAVLTree.FreeAndDelete

Synopsis: Delete a node from the tree and destroy it
Declaration: procedure FreeAndDelete (ANode: TAVLTreeNode); Virtual
Visibility: public

Description: FreeAndDelete deletes a node from the tree, and destroys the data pointer: The data pointer in
the nodes is assumed to be an object, and is freed by calling its destructor.

See also: TAVLTree.Clear (101), TAVLTree.Delete (100), TAVLTree.FreeAndClear (102)

2.4.20 TAVLTree.Equals

Synopsis: Check if two trees are equal
Declaration: function Equals (Obj: TObject) : Boolean; Override
Visibility: public

Description: Equals checks, when passed an TAVLTtree, whether the tree is equal (using TAvlTree.IsEqual
(102), comparing keys only). If another type of object is passed, the inherited IsEqual is called.

Errors: None.

See also: TAvITree.IsEqual (102)

2.4.21 TAVLTree.lsEqual

Synopsis: Check whether 2 tree instances are equal.
Declaration: function IsEqual (aTree: TAVLTree; CheckDataPointer: Boolean) : Boolean
Visibility: public

Description: IsEqual checks the current tree with aTree and checks whether the two trees contain the same
data in the same order and whether they use the same compare methods, and node class. If CheckDataPointer
is True, only the data pointers are compared, not the keys.

Errors: None.

See also: TAvITree.Equals (102)

102



CHAPTER 2. REFERENCE FOR UNIT "AVL_TREE’

2.4.22 TAVLTree.Assign

Synopsis: Assign another tree
Declaration: procedure Assign(aTree: TAVLTree); Virtual
Visibility: public

Description: Assign copies all data from aTree to the current tree if they are not equal. The current tree is
cleared first. Note that the compare function(s) and class node are not copied, only the data.

Errors: If you pass nil, an exception is raised.

See also: TAVLTree.IsEqual (102)

2.4.23 TAVLTree.Compare

Synopsis: Compare 2 nodes
Declaration: function Compare (Datal: Pointer; Data2: Pointer) : Integer
Visibility: public

Description: Compare compares the keys from 2 data pointers. It uses the appropriate compare function TAVL-
tree.OnCompare (109) or TAVLTree.OnObjectCompare (109) to do so. The result is

enegative if the first key comes before the second
o0 when the two keys are equal.

epositive if the second key comes before the first

See also: TAVLTree.OnObjectCompare (109), TAVLtree.OnCompare (109)

2.4.24 TAVLTree.Find

Synopsis: Find a data item in the tree.
Declaration: function Find(Data: Pointer) : TAVLTreeNode
Visibility: public

Description: Find uses the default OnCompare (109) comparing function to find the Dat a pointer in the tree. It
returns the TAVLTreeNode instance that results in a successful compare with the Data pointer, or
Nil if none is found.

The default OnCompare function compares the actual pointers, which means that by default Find
will give the same result as FindPointer (105).

See also: OnCompare (109), FindKey (103)

2.4.25 TAVLTree.FindKey

Synopsis: Find a data item in the tree using alternate compare mechanism

Declaration: function FindKey (Key: Pointer;
const OnCompareKeyWithData: TListSortCompare)
TAVLTreeNode

Visibility: public
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Description: FindKey uses the specified OnCompareKeyWithData comparing function to find the Key
pointer in the tree It returns the TAVLTreeNode instance that matches the Dat a pointer, or Ni1 if
none is found.

See also: OnCompare (109), Find (103)

2.4.26 TAVLTree.FindNearestKey

Synopsis: Find nearest key for a data pointer

Declaration: function FindNearestKey (Key: Pointer;
const OnCompareKeyWithData: TListSortCompare)
TAVLTreeNode

Visibility: public

Description: FindNearestKey attempts to find the nearest possible key in the tree using the OnCompareKeyWithData
function. It returns the closest possible key in the tree.

Errors: None.

See also: TAVLTree.FindKey (103)

2.4.27 TAVLTree.FindSuccessor

Synopsis: Find successor to node
Declaration: function FindSuccessor (ANode: TAVLTreeNode) : TAVLTreeNode
Visibility: public

Description: FindSuccessor returns the successor to ANode: this is the leftmost node in the right subtree, or
the leftmost node above the node ANode. This can of course be Ni1l.

This method is used when a node must be inserted at the rightmost position.

See also: TAVLTree.FindPrecessor (104), TAVLTree.MoveDataRightMost (101)

2.4.28 TAVLTree.FindPrecessor
Synopsis:
Declaration: function FindPrecessor (ANode: TAVLTreeNode) : TAVLTreeNode
Visibility: public

Description: FindPrecessor returns the successor to ANode: this is the rightmost node in the left subtree, or
the rightmost node above the node ANode. This can of course be Nil.

This method is used when a node must be inserted at the leftmost position.

See also: TAVLTree.FindSuccessor (104), TAVLTree.MoveDataLeftMost (101)
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2.4.29 TAVLTree.FindLowest

Synopsis: Find the lowest (leftmost) node in the tree.
Declaration: function FindLowest : TAVLTreeNode
Visibility: public

Description: FindLowest returns the leftmost node in the tree, i.e. the node which is reached when descending
from the rootnode via the left (??) subtrees.

See also: FindHighest (105)

2.4.30 TAVLTree.FindHighest
Synopsis: Find the highest (rightmost) node in the tree.

Declaration: function FindHighest : TAVLTreeNode
Visibility: public

Description: FindHighest returns the rightmost node in the tree, i.e. the node which is reached when descend-
ing from the rootnode via the Right (??) subtrees.

See also: FindLowest (105)

2.4.31 TAVLTree.FindNearest

Synopsis: Find the node closest to the data in the tree
Declaration: function FindNearest (Data: Pointer) : TAVLIreeNode
Visibility: public

Description: FindNearest searches the node in the data tree that is closest to the specified Data. If Data
appears in the tree, then its node is returned.

See also: FindHighest (105), FindLowest (105), Find (103), FindKey (103)

2.4.32 TAVLTree.FindPointer

Synopsis: Search for a data pointer
Declaration: function FindPointer (Data: Pointer) : TAVLTreeNode
Visibility: public

Description: FindPointer searches for a node where the actual data pointer equals Data. This is a more fine
search than find (103), where a custom compare function can be used.

The default OnCompare (109) compares the data pointers, so the default Find will return the same
node as FindPointer

See also: TAVLTree.Find (103), TAVLTree.FindKey (103)
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2.4.33 TAVLTree.FindLeftMost
Synopsis: Find the node most left to a specified data node

Declaration: function FindLeftMost (Data: Pointer) : TAVLTreeNode
Visibility: public

Description: FindLeftMost finds the node most left from the Data node. It starts at the preceding node for
Data and tries to move as far right in the tree as possible.

This operation corresponds to finding the previous item in a list.

See also: TAVLTree.FindRightMost (106), TAVLTree.FindLeftMostKey (106), TAVLTree .FindRightMostKey
(106)

2.4.34 TAVLTree.FindRightMost

Synopsis: Find the node most right to a specified node
Declaration: function FindRightMost (Data: Pointer) : TAVLTreeNode
Visibility: public

Description: FindRightMost finds the node most right from the Data node. It starts at the succeeding node
for Data and tries to move as far left in the tree as possible.

This operation corresponds to finding the next item in a list.

See also: TAVLTree.FindLeftMost (106), TAVLTree.FindLeftMostKey (106), TAVLTree.FindRightMostKey
(106)

2.4.35 TAVLTree.FindLeftMostKey
Synopsis: Find the node most left to a specified key node

Declaration: function FindLeftMostKey (Key: Pointer;
const OnCompareKeyWithData: TListSortCompare)
TAVLTreeNode

Visibility: public

Description: FindLe ftMostKey finds the node most left from the node associated with Key. It starts at the
preceding node for Key and tries to move as far left in the tree as possible.

See also: TAVLTree.FindLeftMost (106), TAVLTree.FindRightMost (106), TAVLTree . FindRightMostKey (106)

2.4.36 TAVLTree.FindRightMostKey
Synopsis: Find the node most right to a specified key node

Declaration: function FindRightMostKey (Key: Pointer;
const OnCompareKeyWithData: TListSortCompare)
TAVLTreeNode

Visibility: public

Description: FindRightMostKey finds the node most left from the node associated with Key. It starts at the
succeeding node for Key and tries to move as far right in the tree as possible.

See also: TAVLTree.FindLeftMost (106), TAVLTree.FindRightMost (106), TAVLTree.FindLeftMostKey (106)
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2.4.37 TAVLTree.FindLeftMostSameKey

Synopsis: Find the node most left to a specified node with the same data
Declaration: function FindLeftMostSameKey (ANode: TAVLTreeNode) : TAVLTreeNode
Visibility: public

Description: FindLefMost SameKey finds the node most left from and with the same data as the specified
node ANode.

See also: TAVLTree.FindLeftMost (106), TAVLTree.FindLeftMostKey (106), TAVLTree.FindRightMostSameKey
107)

2.4.38 TAVLTree.FindRightMostSameKey

Synopsis: Find the node most right of a specified node with the same data
Declaration: function FindRightMostSameKey (ANode: TAVLTreeNode) : TAVLTreeNode
Visibility: public

Description: FindRighMost SameKey finds the node most right from and with the same data as the specified
node ANode.

See also: TAVLTree.FindRightMost (106), TAVLTree.FindRightMostKey (106), TAVLTree.FindLeftMostSameKey
(107)

2.4.39 TAVLTree.GetEnumerator

Synopsis: Get an enumerator for the tree.
Declaration: function GetEnumerator : TAVLTreeNodeEnumerator
Visibility: public

Description: GetEnumerator returns an instance of the standard tree node enumerator TAVLTreeNodeEnu-
merator (111).

See also: TAVLTreeNodeEnumerator (111)

2.4.40 TAVLTree.GetEnumeratorHighTolLow

Synopsis: Return an enumerator that enumerates the tree in reversed order
Declaration: function GetEnumeratorHighToLow : TAVLTreeNodeEnumerator
Visibility: public
Description: GetEnumeratorHighToLow returns an enumerated that traverses the tree in reversed order.

See also: TAVLTree.GetEnumerator (107)
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2.4.41 TAVLTree.ConsistencyCheck
Synopsis: Check the consistency of the tree
Declaration: procedure ConsistencyCheck; Virtual
Visibility: public
Description: ConsistencyCheck checks the correctness of the tree. It returns O if the tree is internally con-
sistent, and a negative number if the tree contains an error somewhere.

-1The Count property doesn’t match the actual node count
-2A left node does not point to the correct parent

-3A left node is larger than parent node

-4A right node does not point to the correct parent

-5A right node is less than parent node

-6The balance of a node is not calculated correctly

See also: TAVLTree.WriteReportToStream (108)

2.4.42 TAVLTree.WriteReportToStream
Synopsis: Write the contents of the tree consistency check to the stream
Declaration: procedure WriteReportToStream(s: TStream)
Visibility: public
Description: WriteReportToStream writes a visual representation of the tree to the stream S. The total

number of written bytes is returned in StreamSize. This method is only useful for debugging
purposes.

See also: TAVLTree.ConsistencyCheck (108)

2.4.43 TAVLTree.NodeToReportStr
Synopsis: Create a textual dump of the tree
Declaration: function NodeToReportStr (aNode: TAVLIreeNode) : string; Virtual
Visibility: public
Description: NodeToReport Str creates a textual representation of a node. It is called by TAVLTree.ReportAsString

(108) for debugging purposes. It prints the data pointer as a hex value. Override this to create a
human-readable representation of the data.

See also: TAVLTree.ReportAsString (108)

2.4.44 TAVLTree.ReportAsString
Synopsis: Return the tree report as a string
Declaration: function ReportAsString : string
Visibility: public
Description: ReportAsString calls WriteReportToStream (108) and returns the stream data as a string.

See also: TAVLTree.WriteReportToStream (108)
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2.4.45 TAVLTree.OnCompare
Synopsis: Compare function used when comparing nodes
Declaration: Property OnCompare : TListSortCompare
Visibility: public
Access: Read,Write

Description: OnCompare is the comparing function used when the data of 2 nodes must be compared. By
default, the function simply compares the 2 data pointers. A different function can be specified on
creation.

See also: TAVLTree.Create (98)

2.4.46 TAVLTree.OnObjectCompare

Synopsis: Compare handler
Declaration: Property OnObjectCompare : TObjectSortCompare
Visibility: public
Access: Read,Write

Description: OnObjectCompare is used to compare nodes. It is only used if TAVLTree.OnCompare (109) is
not set.

See also: TAVLTree.OnCompare (109)

2.4.47 TAVLTree.NodeClass

Synopsis: Node class to create
Declaration: Property NodeClass : TAVLTreeNodeClass
Visibility: public
Access: Read,Write

Description: NodeClass is the class of nodes to create when adding new nodes: TAVLTree.NewNode (99) will
use this class when creating a new node. This can be set to a descendent class of TAVLTreeNode
(110), but not if there are already nodes in the tree.

See also: TAVLTreeNode (110), TAVLTree.NewNode (99)

2.4.48 TAVLTree.Root
Synopsis: Root node of the tree

Declaration: Property Root : TAVLTreeNode
Visibility: public
Access: Read

Description: Root is the root node of the tree. It should not be set explicitly, only use the Add (99), Delete (100),
Remove (100), RemovePointer (101), or Clear (101) methods to manipulate the items in the tree.

See also: TAVLTree.Add (99), TAVLTree.Delete (100), TAVLTree.Remove (100), TAVLTree.RemovePointer
(101), TAVLTree.Clear (101)
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2.4.49 TAVLTree.Count
Synopsis: Number of nodes in the tree.

Declaration: Property Count : Sizelnt
Visibility: public
Access: Read

Description: Count is the number of nodes in the tree.

2.5 TAVLTreeNode

2.5.1 Description

TAVLTreeNode represents a single node in the AVL tree. It contains references to the other nodes
in the tree, and provides a Data (??) pointer which can be used to store the data, associated with the
node.

See also: TAVLTree (96), TAVLTreeNode.Data (??)

2.5.2 Method overview

Page Method Description

111 Clear Clears the node’s data

111 ConsistencyCheck Check consistency of the node and below nodes.
111 GetCount Get the number of nodes

110 Precessor Preceding node in the tree

110 Successor Succeeding node in the tree

111 TreeDepth Level of the node in the tree below

2.5.3 TAVLTreeNode.Successor

Synopsis: Succeeding node in the tree
Declaration: function Successor : TAVLTreeNode
Visibility: public

Description: Successor calculates and return the succeeding (right) node in the tree. For the last node, Nil is
returned.

See also: TAVLTreeNode.Precessor (110)

2.5.4 TAVLTreeNode.Precessor

Synopsis: Preceding node in the tree
Declaration: function Precessor : TAVLTreeNode
Visibility: public

Description: Precessor calculates and return the preceding (left) node in the tree. For the first node, Nil is
returned.

See also: TAVLTreeNode.Successor (110)
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2.5.5 TAVLTreeNode.Clear
Synopsis: Clears the node’s data

Declaration: procedure Clear
Visibility: public

Description: Clear clears all pointers and references in the node. It does not free the memory pointed to by
these references.

2.5.6 TAVLTreeNode.TreeDepth

Synopsis: Level of the node in the tree below
Declaration: function TreeDepth : Integer
Visibility: public

Description: TreeDepth is the height of the node: this is the largest height of the left or right nodes, plus 1. If
no nodes appear below this node (1eft and Right are Nil), the depthis 1.

See also: Balance (??)

2.5.7 TAVLTreeNode.ConsistencyCheck
Synopsis: Check consistency of the node and below nodes.

Declaration: procedure ConsistencyCheck (Tree: TAVLTree); Virtual
Visibility: public

Description: ConsistencyCheck checks whether the node and nodes below are consistent, i.e. the nodes are
still ordered correctly: left nodes are before right nodes.

Errors: If an inconsistency is detected, an exception is raised.

2.5.8 TAVLTreeNode.GetCount
Synopsis: Get the number of nodes

Declaration: function GetCount : Sizelnt
Visibility: public
Description: GetCount returns 1 plus the number of subnodes, if any.

Errors: None.

2.6 TAVLTreeNodeEnumerator

2.6.1 Description

TAVLTreeNodeEnumerator is a class which implements the enumerator interface for the TAVL-
Tree (96). It enumerates all the nodes in the tree.

See also: TAVLTree (96)
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2.6.2 Method overview

Page Method Description

112 Create Create a new instance of TAVLTreeNodeEnumerator
112 GetEnumerator  Returns the enumerator

112 MoveNext Move to next node in the tree.

2.6.3 Property overview

Page Properties Access  Description

112 Current r Current node in the tree

113 LowToHigh r Should the enumerator return nodes from low to high or high to
low

2.6.4 TAVLTreeNodeEnumerator.Create

Synopsis: Create a new instance of TAVLTreeNodeEnumerator
Declaration: constructor Create (Tree: TAVLTree; alLowToHigh: Boolean)
Visibility: public

Description: Create creates a new instance of TAVLTreeNodeEnumerator and saves the Tree argument
for later use in the enumerator.

2.6.5 TAVLTreeNodeEnumerator.GetEnumerator

Synopsis: Returns the enumerator
Declaration: function GetEnumerator : TAVLTreeNodeEnumerator
Visibility: public

Description: GetEnumerator returns Self..

2.6.6 TAVLTreeNodeEnumerator.MoveNext

Synopsis: Move to next node in the tree.
Declaration: function MoveNext : Boolean
Visibility: public

Description: MoveNext will return the lowest node in the tree to start with, and for all other calls returns the
successor node of the current node with TAVLTree.FindSuccessor (104).

See also: TAVLTree.FindSuccessor (104)

2.6.7 TAVLTreeNodeEnumerator.Current

Synopsis: Current node in the tree
Declaration: Property Current : TAVLTreeNode
Visibility: public

Access: Read
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Description: Current is the current node in the enumeration.

See also: TAVLTreeNodeEnumerator.MoveNext (112)

2.6.8 TAVLTreeNodeEnumerator.LowToHigh

Synopsis: Should the enumerator return nodes from low to high or high to low
Declaration: Property LowToHigh : Boolean
Visibility: public
Access: Read

Description: LowToHigh determines whether the tree is walked from low to high or high to low. It’s value is set
in the constructor and cannot be changed while enumerating the tree nodes.

See also: TAVLTreeNodeEnumerator.Create (112)

2.7 TAVLTreeNodeMemManager

2.7.1 Description

TAVLTreeNodeMemManager is an internal object used by the avl_tree unit. Normally, no in-
stance of this object should be created: An instance is created by the unit initialization code, and
freed when the unit is finalized.

See also: TAVLTreeNode (110), TAVLTree (96)

2.7.2 Method overview

Page Method Description
114  Clear Frees all unused nodes
114 Create Create a new instance of TAVLTreeNodeMemManager

114 Destroy
113 DisposeNode Return a node to the free list
114  NewNode Create a new TAVLTreeNode instance

2.7.3 Property overview

Page Properties Access  Description

115  Count r Number of nodes in the list.

115  MaximumFreeNodeRatio 1w Maximum amount of free nodes in the list
115  MinimumFreeNode ™w Minimum amount of free nodes to be kept.

2.7.4 TAVLTreeNodeMemManager.DisposeNode

Synopsis: Return a node to the free list
Declaration: procedure DisposeNode (ANode: TAVLTreeNode); Override

Visibility: public
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Description: DisposeNode is used to put the node ANode in the list of free nodes, or optionally destroy it if
the free list is full. After a call to DisposeNode, ANode must be considered invalid.

See also: TAVLTreeNodeMemManager.NewNode (114)

2.7.5 TAVLTreeNodeMemManager.NewNode

Synopsis: Create a new TAVLTreeNode instance
Declaration: function NewNode : TAVLTreeNode; Override
Visibility: public

Description: NewNode returns a new TAVLTreeNode (110) instance. If there is a node in the free list, it is
returned. If no more free nodes are present, a new node is created.

See also: TAVLTreeNodeMemManager.DisposeNode (113)

2.7.6 TAVLTreeNodeMemManager.Clear

Synopsis: Frees all unused nodes
Declaration: procedure Clear
Visibility: public
Description: Clear removes all unused nodes from the list and frees them.

See also: TAVLTreeNodeMemManager.MinimumFreeNode (115), TAVLTreeNodeMemManager.MaximumFreeNodeRatio
(115)

2.7.7 TAVLTreeNodeMemManager.Create

Synopsis: Create a new instance of TAVLTreeNodeMemManager
Declaration: constructor Create
Visibility: public
Description: Create initializes a new instance of TAVLTreeNodeMemManager.

See also: TAVLTreeNodeMemManager.Destroy (114)

2.7.8 TAVLTreeNodeMemManager.Destroy
Synopsis:
Declaration: destructor Destroy; Override
Visibility: public
Description: Dest roy calls clear to clean up the free node list and then calls the inherited destroy.

See also: TAVLTreeNodeMemManager.Create (114)
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2.7.9 TAVLTreeNodeMemManager.MinimumFreeNode

Synopsis: Minimum amount of free nodes to be kept.
Declaration: Property MinimumFreeNode : SizelInt
Visibility: public
Access: Read,Write
Description: MinimumFreeNode is the minimum amount of nodes that must be kept in the free nodes list.

See also: TAVLTreeNodeMemManager.MaximumFreeNodeRatio (115)

2.7.10 TAVLTreeNodeMemManager.MaximumFreeNodeRatio

Synopsis: Maximum amount of free nodes in the list
Declaration: Property MaximumFreeNodeRatio : Sizelnt
Visibility: public
Access: Read,Write

Description: MaximumFreeNodeRatio is the maximum amount of free nodes that should be kept in the list:
if a node is disposed of, then the ratio of the free nodes versus the total amount of nodes is checked,
and if it is less than the MaximumFreeNodeRatio ratio but larger than the minimum amount of
free nodes, then the node is disposed of instead of added to the free list.

See also: TAVLTreeNodeMemManager.Count (115), TAVLTreeNodeMemManager.MinimumFreeNode (115)

2.7.11 TAVLTreeNodeMemManager.Count

Synopsis: Number of nodes in the list.
Declaration: Property Count : Sizelnt
Visibility: public
Access: Read
Description: Count is the total number of nodes in the list, used or not.

See also: TAVLTreeNodeMemManager.MinimumFreeNode (115), TAVLTreeNodeMemManager.MaximumFreeNodeRatio
(115)

2.8 TBaseAVLTreeNodeManager

2.8.1 Description

TBaseAVIL.TreeNodeManager is an abstract class from which a descendent can be created that
manages creating and disposing of tree nodes (instances of TAVLTreeNode (110)) for a TAVLTree
(96) tree instance. No instance of this class should be created, it is a purely abstract class. The default
descendant of this class used by an TAVLTree instance is TAVLTreeNodeMemManager (113).

The TAVLTree.SetNodeManager (98) method can be used to set the node manager that a TAVLTree
instance should use.

See also: TAVLTreeNodeMemManager (113), TAVLTree.SetNodeManager (98), TAVLTreeNode (110)
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2.8.2 Method overview

Method Description
Called when the AVL tree no longer needs node

Called when the AVL tree needs a new node

Page
116  DisposeNode
116  NewNode

2.8.3 TBaseAVLTreeNodeManager.DisposeNode

Synopsis: Called when the AVL tree no longer needs node
Virtual; Abstract

Declaration: procedure DisposeNode (ANode: TAVLTreeNode) ;

Visibility: public
Description: DisposeNode is called by TAVLTree (96) when it no longer needs a TAVLTreeNode (110) in-
stance. The manager may decide to re-use the instance for later use instead of destroying it.

See also: TBaseAVLTreeNodeManager.NewNode (116), TAVLTree.Delete (100), TAVLTreeNode (110)

2.8.4 TBaseAVLTreeNodeManager.NewNode

Synopsis: Called when the AVL tree needs a new node

TAVLTreeNode; Virtual; Abstract

Declaration: function NewNode

Visibility: public
Description: NewNode is called by TAVLTree (96) when it needs a new node in TAVLTree.Add (99). It must be
implemented by descendants to return a new TAVLTreeNode (110) instance.

See also: TBaseAVLTreeNodeManager.DisposeNode (116), TAVLTree.Add (99), TAVLTreeNode (110)
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Reference for unit ’base64’

3.1 Used units

Table 3.1: Used units by unit "base64’

Name Page
Classes ??
sysutils 2?

3.2 Overview

base64 implements base64 encoding (as used for instance in MIME encoding) based on streams. It
implements 2 streams which encode or decode anything written or read from it. The source or the des-
tination of the encoded data is another stream. 2 classes are implemented for this: TBase64EncodingStream
(121) for encoding, and TBase64DecodingStream (118) for decoding.

The streams are designed as plug-in streams, which can be placed between other streams, to provide
base64 encoding and decoding on-the-fly...

3.3 Constants, types and variables

3.3.1 Types

TBase64DecodingMode = (bdmStrict,bdmMIME)

Table 3.2: Enumeration values for type TBase64DecodingMode

Value Explanation
bdmMIME MIME encoding
bdmStrict  Strict encoding

TBaseb6t4DecodingMode determines the decoding algorithm used by TBase64DecodingStream
(118). There are 2 modes:
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bdmStrict Strict mode, which follows RFC3548 and rejects any characters outside of base64 alpha-
bet. In this mode only up to two ’=’ characters are accepted at the end. It requires the input to
have a Size being a multiple of 4, otherwise an EBase64DecodingException (118) exception
is raised.

bdmMime MIME mode, which follows RFC2045 and ignores any characters outside of base64
alphabet. In this mode any "=’ is seen as the end of string, it handles apparently truncated input
streams gracefully.

3.4 Procedures and functions

3.4.1 DecodeStringBase64

Synopsis: Decodes a Base64 encoded string and returns the decoded data as a string.
Declaration: function DecodeStringBase64 (const s: string; strict: Boolean) : string
Visibility: default

Description: DecodeStringBase64 decodes the string s (containing Base 64 encoded data) returns the de-
coded data as a string. It uses a TBase64DecodingStream (118) to do this. The St rict parameter
is passed on to the constructor as bdmStrict or bdmMIME

See also: DecodeStringBase64 (118), TBase64DecodingStream (118)

3.4.2 EncodeStringBase64

Synopsis: Encode a string with Base64 encoding and return the result as a string.
Declaration: function EncodeStringBase64 (const s: string) : string
Visibility: default

Description: EncodeStringBase64 encodes the string s using Base 64 encoding and returns the result. It
uses a TBase64EncodingStream (121) to do this.

See also: DecodeStringBase64 (118), TBase64EncodingStream (121)

3.5 EBase64DecodingException

3.5.1 Description

EBase64DecodeException is raised when the stream contains errors against the encoding for-
mat. Whether or not this exception is raised depends on the mode in which the stream is decoded.

3.6 TBase64DecodingStream

3.6.1 Description

TBase64DecodingStream can be used to read data from a stream (the source stream) that con-
tains Base64 encoded data. The data is read and decoded on-the-fly.

The decoding stream is read-only, and provides a limited forward-seek capability.

See also: TBase64EncodingStream (121)
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3.6.2 Method overview

Page Method Description
119  Create  Create a new instance of the TBase64DecodingStream class

119  Read Read and decrypt data from the source stream
119  Reset Reset the stream
120 Seek Set stream position.

3.6.3 Property overview

Page Properties Access Description
120  EOF r
120 Mode ™ Decoding mode

3.6.4 TBase64DecodingStream.Create

Synopsis: Create a new instance of the TBase64DecodingStream class

Declaration: constructor Create (ASource: TStream)
constructor Create (ASource: TStream; AMode: TBase64DecodingMode)

Visibility: public

Description: Create creates a new instance of the TBase64DecodingStream class. It stores the source
stream ASource for reading the data from.

The optional AMode parameter determines the mode in which the decoding will be done. If omitted,
bdmMIME is used.

See also: TBase64EncodingStream.Create (121), TBase64DecodingMode (117)

3.6.5 TBase64DecodingStream.Reset
Synopsis: Reset the stream

Declaration: procedure Reset
Visibility: public
Description: Reset resets the data as if it was again on the start of the decoding stream.
Errors: None.

See also: TBase64DecodingStream.EOF (120), TBase64DecodingStream.Read (119)

3.6.6 TBase64DecodingStream.Read

Synopsis: Read and decrypt data from the source stream
Declaration: function Read(var Buffer; Count: LongInt) : LongInt; Override
Visibility: public

Description: Read reads encrypted data from the source stream and stores this data in Buf fer. At most Count
bytes will be stored in the buffer, but more bytes will be read from the source stream: the encoding
algorithm multiplies the number of bytes.

The function returns the number of bytes stored in the buffer.
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Errors: If an error occurs during the read from the source stream, an exception may occur.

See also: TBase64DecodingStream. Write (118), TBase64DecodingStream.Seek (120), TStream.Read (2?)

3.6.7 TBase64DecodingStream.Seek

Synopsis: Set stream position.
Declaration: function Seek (Offset: LongInt; Origin: Word) : LongInt; Override
Visibility: public

Description: Sseek sets the position of the stream. In the TBase64DecodingStreamn class, the seek oper-
ation is forward only, it does not support backward seeks. The forward seek is emulated by reading
and discarding data till the desired position is reached.

For an explanation of the parameters, see TStream.Seek (2?)
Errors: In case of an unsupported operation, an ESt reamError exception is raised.

See also: TBase64DecodingStream.Read (119), TBase64DecodingStream. Write (118), TBase64EncodingStream.Seek
(122), TStream.Seek (??)

3.6.8 TBase64DecodingStream.EOF
Synopsis:
Declaration: Property EOF : Boolean
Visibility: public
Access: Read

Description:

3.6.9 TBase64DecodingStream.Mode

Synopsis: Decoding mode
Declaration: Property Mode : TBase64DecodingMode
Visibility: public
Access: Read,Write

Description: Mode is the mode in which the stream is read. It can be set when creating the stream or at any time
afterwards.

See also: TBase64DecodingStream (118)
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3.7 TBase64EncodingStream

3.7.1 Description

TBase64EncodingStream can be used to encode data using the base64 algorithm. At creation
time, a destination stream is specified. Any data written to the TBase64EncodingStreamn in-
stance will be base64 encoded, and subsequently written to the destination stream.

The TBase64EncodingStream stream is a write-only stream. Obviously it is also not seekable.
It is meant to be included in a chain of streams.

By the nature of base64 encoding, when a buffer is written to the stream, the output stream does not
yet contain all output: input must be a multiple of 3. In order to be sure that the output contains all
encoded bytes, the Flush (121) method can be used. The destructor will automatically call F1lush,
so all data is written to the destination stream when the decodes is destroyed.

See also: TBase64DecodingStream (118)

3.7.2 Method overview

Page Method Description

121  Destroy Remove a TBase64EncodingStream instance from memory
121 Flush Flush the remaining bytes to the output stream.

122 Seek Position the stream

122 Write Write data to the stream.

3.7.3 TBase64EncodingStream.Destroy

Synopsis: Remove a TBase64EncodingStream instance from memory
Declaration: destructor Destroy; Override
Visibility: public

Description: Destroy flushes any remaining output and then removes the TBase64EncodingStream in-
stance from memory by calling the inherited destructor.

Errors: An exception may be raised if the destination stream no longer exists or is closed.

See also: TBase64EncodingStream.Create (121)

3.7.4 TBase64EncodingStream.Flush
Synopsis: Flush the remaining bytes to the output stream.

Declaration: function Flush : Boolean
Visibility: public

Description: F1ush writes the remaining bytes from the internal encoding buffer to the output stream and pads
the output with "=" signs. It returns True if padding was necessary, and False if not.

See also: TBase64EncodingStream.Destroy (121)
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3.7.5 TBase64EncodingStream.Write

Synopsis: Write data to the stream.
Declaration: function Write (const Buffer; Count: LongInt) : LongInt; Override
Visibility: public

Description: Write encodes Count bytes from Buffer using the Base64 mechanism, and then writes the
encoded data to the destination stream. It returns the number of bytes from Buffer that were
actually written. Note that this is not the number of bytes written to the destination stream: the
base64 mechanism writes more bytes to the destination stream.

Errors: If there is an error writing to the destination stream, an error may occur.

See also: TBase64EncodingStream.Seek (122), TBase64EncodingStream.Read (121), TBase64DecodingStream. Write
(118), TStream.Write (??)

3.7.6 TBase64EncodingStream.Seek

Synopsis: Position the stream
Declaration: function Seek (Offset: LongInt; Origin: Word) : LongInt; Override
Visibility: public

Description: Seek always raises an ESt reamError exception unless the arguments it received it don’t change
the current file pointer position. The encryption stream is not seekable.

Errors: An EStreamError error is raised.

See also: TBase64EncodingStream.Read (121), TBase64EncodingStream.Write (122), TStream.Seek (??)
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Reference for unit ’BlowFish’

4.1 Used units

Table 4.1: Used units by unit "BlowFish’

Name Page
Classes 2?
sysutils s

4.2 Overview

The BlowFish implements a class TBlowFish (124) to handle Blowfish encryption/decryption of
memory buffers, and 2 TStream (??) descendents TBlowFishDeCryptStream (125) which decrypts
any data that is read from it on the fly, as well as TBlowFishEnCryptStream (126) which encrypts
the data that is written to it on the fly.

4.3 Constants, types and variables

4.3.1 Constants
BFRounds = 16

Number of rounds in Blowfish encryption.

4.3.2 Types

PBlowFishKey = "TBlowFishKey

PBlowFishKey is a simple pointer to a TBlowFishKey (124) array.

Array = Array[0..1] of LongInt
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TBFBlock is the basic data structure used by the encrypting/decrypting routines in TBlowFish
(124), TBlowFishDeCryptStream (125) and TBlowFishEnCryptStream (126). It is the basic en-
cryption/decryption block for all encrypting/decrypting: all encrypting/decrypting happens on a
TBFBlock structure.

Array = Array[0..55] of Byte

TBlowFishKey is a data structure which keeps the encryption or decryption key for the TBlowFish
(124), TBlowFishDeCryptStream (125) and TBlowFishEnCryptStream (126) classes. It should be
filled with the encryption key and passed to the constructor of one of these classes.

4.4 EBlowFishError

4.4.1 Description

EBlowFishError is used by the TBlowFishStream (128), TBlowFishEncryptStream (126) and
TBlowFishDecryptStream (125) classes to report errors.

See also: TBlowFishStream (128), TBlowFishEncryptStream (126), TBlowFishDecryptStream (125)

4.5 TBlowFish

4.5.1 Description

TBlowFish s asimple class that can be used to encrypt/decrypt a single TBFBlock (123) data block
with the Encrypt (125) and Decrypt (125) calls. It is used internally by the TBlowFishEnCryptStream
(126) and TBlowFishDeCryptStream (125) classes to encrypt or decrypt the actual data.

See also: TBlowFishEnCryptStream (126), TBlowFishDeCryptStream (125)

4.5.2 Method overview

Page Method Description

124 Create Create a new instance of the TBlowFish class
125  Decrypt Decrypt a block

125  Encrypt Encrypt a block

4.5.3 TBlowFish.Create

Synopsis: Create a new instance of the TB1owF ish class
Declaration: constructor Create (Key: TBlowFishKey; KeySize: Integer)
Visibility: public

Description: Create initializes a new instance of the TBLlowF ish class: it stores the key Key in the internal
data structures so it can be used in later calls to Encrypt (125) and Decrypt (125).

See also: Encrypt (125), Decrypt (125)

124



CHAPTER 4. REFERENCE FOR UNIT 'BLOWFISH’

4.5.4 TBlowFish.Encrypt
Synopsis: Encrypt a block

Declaration: procedure Encrypt (var Block: TBFBlock)
Visibility: public

Description: Encrypt encrypts the data in Block (always 8 bytes) using the key (124) specified when the
TBlowFish instance was created.

See also: TBlowFishKey (124), Decrypt (125), Create (124)

4.5.5 TBlowFish.Decrypt
Synopsis: Decrypt a block

Declaration: procedure Decrypt (var Block: TBFBlock)
Visibility: public

Description: ncrypt decrypts the data in Block (always 8 bytes) using the key (124) specified when the
TBlowFish instance was created. The data must have been encrypted with the same key and the
Encrypt (125) call.

See also: TBlowFishKey (124), Encrypt (125), Create (124)

4.6 TBlowFishDeCryptStream

4.6.1 Description

The TBlowFishDecryptStream provides On-the-fly Blowfish decryption: all data that is read
from the source stream is decrypted before it is placed in the output buffer. The source stream must
be specified when the TB1owF ishDecrypt St reaminstance is created. The Decryption key must
also be created when the stream instance is created, and must be the same key as the one used when
encrypting the data.

This is a read-only stream: it is seekable only in a forward direction, and data can only be read from
it, writing is not possible. For writing data so it is encrypted, the TBlowFishEncryptStream (126)
stream must be used.

See also: Create (128), TBlowFishEncryptStream (126)

4.6.2 Method overview
Page Method Description

125 Create
126 Read Read data from the stream
126 Seek Set the stream position.

4.6.3 TBlowFishDeCryptStream.Create

Declaration: constructor Create (AKey: TBlowFishKey; AKeySize: Byte; Dest: TStream)
;  Override

Visibility: public
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4.6.4 TBlowFishDeCryptStream.Read

Synopsis: Read data from the stream
Declaration: function Read(var Buffer; Count: LongInt) : LongInt; Override
Visibility: public

Description: Read reads Count bytes from the source stream, decrypts them using the key provided when the
TBlowFishDeCryptStream instance was created, and writes the decrypted data to Buffer

See also: Create (128), TBlowFishEncryptStream (126)

4.6.5 TBlowFishDeCryptStream.Seek

Synopsis: Set the stream position.

Declaration: function Seek (const Offset: Int64; Origin: TSeekOrigin) : Inté64
;  Override

Visibility: public

Description: seek emulates a forward seek by reading and discarding data. The discarded data is lost. Since it is
a forward seek, this means that only soFromCurrent can be specified for Origin with a positive
(or zero) Of fset value. All other values will result in an exception. The function returns the new
position in the stream.

Errors: If any other combination of Of fset and Origin than the allowed combination is specified, then
an EBlowFishError (124) exception will be raised.

See also: Read (126), EBlowFishError (124)

4.7 TBlowFishEncryptStream

4.7.1 Description

The TBlowFishEncryptStream provides On-the-fly Blowfish encryption: all data that is writ-
ten to it is encrypted and then written to a destination stream, which must be specified when the
TBlowFishEncryptStream instance is created. The encryption key must also be created when
the stream instance is created.

This is a write-only stream: it is not seekable, and data can only be written to it, reading is not
possible. For reading encrypted data, the TBlowFishDecryptStream (125) stream must be used.

See also: Create (128), TBlowFishDecryptStream (125)

4.7.2 Method overview

Page Method Description

127 Destroy Free the TBlowFishEncryptStream
127 Flush Flush the encryption buffer

127 Seek Set the position in the stream

127 Write Write data to the stream
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4.7.3 TBlowFishEncryptStream.Destroy
Synopsis: Free the TBlowFishEncryptStream
Declaration: destructor Destroy; Override
Visibility: public
Description: Destroy flushes the encryption buffer, and writes it to the destination stream. After that the
Inherited destructor is called to clean up the TBlowFishEncryptStream instance.

See also: Flush (127), Create (128)

4.7.4 TBlowFishEncryptStream.Write
Synopsis: Write data to the stream

Declaration: function Write (const Buffer; Count: LongInt) : LongInt; Override
Visibility: public
Description: Write will encrypt and write Count bytes from Buf fer to the destination stream. The function

returns the actual number of bytes written. The data is not encrypted in-place, but placed in a special
buffer for encryption.

Data is always written 4 bytes at a time, since this is the amount of bytes required by the Blowfish
algorithm. If no multiple of 4 was written to the destination stream, the Flush (127) mechanism can
be used to write the remaining bytes.

See also: TBlowFishEncryptStream.Read (126)

4.7.5 TBlowFishEncryptStream.Seek
Synopsis: Set the position in the stream

Declaration: function Seek (const Offset: Int64; Origin: TSeekOrigin) : Inté64
;  Override

Visibility: public

Description: Read will raise an EBlowFishError exception: TBlowFishEncryptStreamis a write-only
stream, and cannot be positioned.

Errors: Calling this function always results in an EBlowFishError (124) exception.

See also: TBlowFishEncryptStream.Write (127)

4.7.6 TBlowFishEncryptStream.Flush
Synopsis: Flush the encryption buffer

Declaration: procedure Flush

Visibility: public
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Description: F1ush writes the remaining data in the encryption buffer to the destination stream.

For efficiency, data is always written 4 bytes at a time, since this is the amount of bytes required
by the Blowfish algorithm. If no multiple of 4 was written to the destination stream, the Flush
mechanism can be used to write the remaining bytes.
Flush is called automatically when the stream is destroyed, so there is no need to call it after all
data was written and the stream is no longer needed.

See also: Write (127), TBFBlock (123)

4.8 TBlowFishStream

4.8.1 Description

TBlowFishStream is an abstract class which is used as a parent class for TBlowFishEncrypt-
Stream (126) and TBlowFishDecryptStream (125). It simply provides a constructor and storage for
a TBlowFish (124) instance and for the source or destination stream.

Do not create an instance of TBlowFishStream directly. Instead create one of the descendent
classes TBlowFishEncryptStreamor TBlowFishDecryptStream.

See also: TBlowFishEncryptStream (126), TBlowFishDecryptStream (125), TBlowFish (124)

4.8.2 Method overview
Page Method Description
128 Create Create a new instance of the TBlowFishStream class
129  Destroy Destroy the TBlowFishStream instance.

4.8.3 Property overview

Page Properties Access Description
129  BlowFish r Blowfish instance used when encrypting/decrypting

4.8.4 TBlowFishStream.Create

Synopsis: Create a new instance of the TBlowFishStream class

Declaration: constructor Create (AKey: TBlowFishKey; AKeySize: Byte; Dest: TStream)
;  Virtual; Overload
constructor Create(const KeyPhrase: string; Dest: TStream); Overload

Visibility: public

Description: Create initializes a new instance of TBlowFishStream, and creates an internal instance of
TBlowFish (124) using AKey and AKeySize. The Dest stream is stored so the descendent classes
can refer to it.

Do not create an instance of TBlowFishStream directly. Instead create one of the descendent
classes TBlowFishEncryptStreamor TBlowFishDecryptStream.

The overloaded version with the KeyPhrase string argument is used for easy access: it computes
the Blowfish key from the given string.

See also: TBlowFishEncryptStream (126), TBlowFishDecryptStream (125), TBlowFish (124)
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4.8.5 TBlowFishStream.Destroy
Synopsis: Destroy the TB1owFishStream instance.

Declaration: destructor Destroy; Override
Visibility: public
Description: Destroy cleans up the internal TBlowFish (124) instance.

See also: Create (128), TBlowFish (124)

4.8.6 TBlowFishStream.BlowFish

Synopsis: Blowfish instance used when encrypting/decrypting
Declaration: Property BlowFish : TBlowFish
Visibility: public
Access: Read

Description: B1owFi sh is the TBlowFish (124) instance which is created when the TB1owFishStream class
is initialized. Normally it should not be used directly, it’s intended for access by the descencent
classes TBlowFishEncryptStream (126) and TBlowFishDecryptStream (125).

See also: TBlowFishEncryptStream (126), TBlowFishDecryptStream (125), TBlowFish (124)
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Reference for unit ’BufDataset’

5.1 Used units

Table 5.1: Used units by unit 'BufDataset’

Name Page
bufdataset_parser 27?
Classes ??
DB 316
sysutils 77

5.2 Overview
Implements a database-aware buffered dataset.

Original Authors: Joost van der Sluis and members of the Free Pascal development team.

5.3 Constants, types and variables

5.3.1 Types

PBlobBuffer = "TBlobBuffer

PBlobBuffer isa pointer to the TBlobBuf fer type. PBlobBuffer is used to allocate and access
the buffers for Blob fields (Memo or Graphic field types). PBlobBuffer is used in TBufBlobField,
TBufBlobStream, and in TBufDataset methods which perform record buffer management.

PBufBlobField = ~"TBufBlobField
Pointer to a TBufBlobField type
PBufBookmark = "~TBufBookmark

Pointer to the TBufBookmark type
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PBufRecLinkItem = "TBufRecLinkItem

Pointer to a TBufRecLinkItem type

TCompareFunc = function(subValue: pointer; aValue: pointer;
size: Integer; options: TLocateOptions)
Int64

TCompareFunc is an Int64 function type used to compare pointers using the specified locate
option values. TCompareFunc is used in the implementation of the TDBCompareRec type.

TDataPacketFormat = (dfBinary,dfXML,dfXMLUTF8,dfAny,dfDefault)

Table 5.2: Enumeration values for type TDataPacketFormat

Value Explanation

dfAny Data packets can be in any supported format (detected by the packet reader)
dfBinary Data packets are in binary format

dfDefault

dfXML Data packets are in XML format

dfXMLUTF8 Data packets are in UTF-8-encoded XML format

Indicates the format used for data packets in TBufDataset
TDatapacketReaderClass = Class of TDatapacketReader

Class type used to create data packet readers for TBufDataset

Array = Array of TDBCompareRec

TDBCompareStruct is an array of TDBCompareRec type used to implement a structure to compare

values for a group of fields in TBufDataset. TDBCompareStruct is used in the implementation of
TBuflIndex and its descendent classes.

Array = Array of TRecUpdateBuffer

TRecordsUpdateBuffer isanarray of TRecUpdateBuffer type used to implement an array
of update buffers for records in TBufDataset.

TResolverErrorEvent = procedure (Sender: TObject;
DataSet: TCustomBufDataset;
E: EUpdateError;

UpdateKind
TUpdateKind;
var Response: TResolverResponse

of object
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TResolverErrorEvent is an object procedure which defines an event handler signalled when an
error occurs while updating a record in TBufDataset. TResolverErrorEvent is the type used for
the TCustomBufDataset.OnUpdateError property. Applications should create a routine which uses
the signature for the type to handle the event notification. The routine should update the Response
argument to indicate the action taken for the event notification.

TRowState = Set of TRowStateValue

TRowState is a set type used to store values from the TRowStateValue enumeration. TRow-
State is used to indicate the state for records loaded and saved using the data packet handler in

TBufDataset.
TRowStateValue = (rsvOriginal, rsvDeleted, rsvInserted, rsvUpdated,
rsvDetailUpdates)

Table 5.3: Enumeration values for type TRowStateValue

Value Explanation

rsvDeleted Buffer is for a record that will be deleted
rsvDetailUpdates  Buffer is for updates to a detail (child) dataset
rsvInserted Buffer is for a record that will be inserted
rsvOriginal Buffer contains the original value(s)
rsvUpdated Buffer is for a record that will be updated

TRowStateValue is an enumeration type with values that indicate the state for field values in the
row. Values in the enumeration indicate how fields in an update buffer differ from the fields in the
original record data. Values from TRowStateValue are stored in the TRowState type, and used in
data packet readers for TBufDataset (TDataPacketReader).

5.4 Procedures and functions

5.4.1 RegisterDatapacketReader
Synopsis: Registers a data packet reader using a specific format for TBufDataset

Declaration: procedure RegisterDatapacketReader
(ADatapacketReaderClass: TDatapacketReaderClass;
AFormat: TDataPacketFormat)

Visibility: default

Description: RegisterDatapacketReader is a procedure which registers a class type needed to create data
packet readers for a specific format. ADatapacketReaderClass is the class type used to create
new instances of TDataPacketReader. AFormat is a TDataPacketFormat enumeration
value that indicates the format supported for data packets in the reader class.

RegisterDatapacketReader accesses a unit variable used to store an array of registered data packet
reader classes and their associated formats. RegisterDatapacketReader increments the size of the
array variable, and stores the values in ADatapacketReaderClass and AFormat in the TDatapack-
etReaderRegistration type. It does not perform any checks for duplicate entries, so the procedure
should be called exactly once for the class type and format combination.

RegisterDatapacketReader is normally used in the initialization section of a unit that implements a
TDataPacketReader descendant for a specific storage format, such as: xmldatapacketreader. pp.
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See also: TDataPacketReader (171), TDataPacketFormat (131), TXMLDatapacketReader (??)

5.5 TBlobBuffer

TBlobBuffer = record
FieldNo : Integer;
OrgBufID : Integer;
Buffer : pointer;
Size : PtriInt;

end

TBlobBuffer is a record type used to represent a buffer allocated for a Blob field. Pointers to
TBlobBuffer (PBlobBuffer) are used in the implementation of TBufBlobStream and TBufDataset.

5.6 TBufBlobField

TBufBlobField = record
ConnBlobBuffer : Array[0..11] of Byte;
BlobBuffer : PBlobBuffer;

end

Implements a Blob field for TBufDataset

5.7 TBufBookmark

TBufBookmark = record
BookmarkData : PBufRecLinkItem;
BookmarkInt

Integer;
BookmarkFlag : TBookmarkFlag;
end

TBufBookmark is a record type used to implement a Bookmark for TBufDataset.

5.8 TBufRecLinkItem

TBufRecLinkItem = record
prior : PBufRecLinkItem;
next : PBufRecLinkItem

14

end

Stores bookmarks to the previous and next records in a linked list

5.9 TDBCompareRec

TDBCompareRec = record
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CompareFunc : TCompareFunc;
Off : Ptrint
7
NullBOff : PtrInt;
FieldInd : LongInt;
Size : Integer;
Options
TLocateOptions;
Desc : Boolean;
end

TDBCompareRec is a record type which implements a structure used to compare buffers for fields
in TBufDataset. TDBCompareRec is used in the implementation of the TDBCompareStruct type.

5.10 TRecUpdateBuffer

TRecUpdateBuffer = record
UpdateKind : TUpdateKind;
BookmarkData

TBufBookmark;
NextBookmarkData : TBufBookmark;
OldValuesBuffer
TRecordBuffer;
end

Implements a buffer used for record updates in TBufDataset

5.11 TArrayBufIndex

5.11.1 Description

TArrayBufIndexisa TBufIndex descendant that implements an index using an array of record
buffers. TArrayBufIndex uses an internal member with an array of pointers to the TRecordBuffer data
type used for record buffers in the index. TArrayBufIndex provides support for Bookmarks in the
dataset using TBufBookmark.

See also: TBuflndex (145), TRecordBuffer (130), TBufBookmark (133)
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5.11.2 Method overview

Page Method Description
138 AddRecord

138  BeginUpdate

137  CanScrollForward

135 Create

137 DoScrollForward

138 EndUpdate

135 GetCurrent

137  GotoBookmark

137 InitialiseIndex

137  InitialiseSpareRecord

138 InsertRecordBeforeCurrentRecord
138  ReleaseSpareRecord

138  RemoveRecordFromIndex

136  RestoreCurrentRecord

135 ScrollBackward

136 ScrollFirst

135 ScrollForward

136 ScrollLast

136  SetToFirstRecord

136 SetToLastRecord

137 StoreCurrentRecIntoBookmark
136 StoreCurrentRecord

137  StoreSpareRecIntoBookmark

5.11.3 TArrayBufindex.Create
Synopsis:
Declaration: constructor Create (const ADataset: TCustomBufDataset); Override

Visibility: public

5.11.4 TArrayBufindex.ScrollBackward
Synopsis:
Declaration: function ScrollBackward : TGetResult; Override

Visibility: public

5.11.5 TArrayBuflndex.ScrollForward
Synopsis:
Declaration: function ScrollForward : TGetResult; Override

Visibility: public

5.11.6 TArrayBufindex.GetCurrent
Synopsis:
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Declaration: function GetCurrent : TGetResult; Override

Visibility: public

5.11.7 TArrayBufindex.ScrollFirst
Synopsis:
Declaration: function ScrollFirst : TGetResult; Override

Visibility: public

5.11.8 TArrayBufindex.ScrollLast
Synopsis:
Declaration: procedure ScrolllLast; Override

Visibility: public

5.11.9 TArrayBufindex.SetToFirstRecord
Synopsis:
Declaration: procedure SetToFirstRecord; Override

Visibility: public

5.11.10 TArrayBufindex.SetToLastRecord
Synopsis:
Declaration: procedure SetToLastRecord; Override

Visibility: public

5.11.11 TArrayBufindex.StoreCurrentRecord
Synopsis:
Declaration: procedure StoreCurrentRecord; Override

Visibility: public

5.11.12 TArrayBufindex.RestoreCurrentRecord
Synopsis:
Declaration: procedure RestoreCurrentRecord; Override

Visibility: public
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5.11.13 TArrayBufindex.CanScrollForward
Synopsis:
Declaration: function CanScrollForward : Boolean; Override

Visibility: public

5.11.14 TArrayBufindex.DoScrollForward
Synopsis:
Declaration: procedure DoScrollForward; Override

Visibility: public

5.11.15 TArrayBufindex.StoreCurrentRecintoBookmark
Synopsis:

Declaration: procedure StoreCurrentRecIntoBookmark (const ABookmark: PBufBookmark)
;  Override

Visibility: public

5.11.16 TArrayBufindex.StoreSpareRecintoBookmark
Synopsis:

Declaration: procedure StoreSpareRecIntoBookmark (const ABookmark: PBufBookmark)
;  Override

Visibility: public

5.11.17 TArrayBufindex.GotoBookmark
Synopsis:
Declaration: procedure GotoBookmark (const ABookmark: PBufBookmark); Override

Visibility: public

5.11.18 TArrayBuflndex.Initialiselndex
Synopsis:
Declaration: procedure InitialiseIndex; Override

Visibility: public

5.11.19 TArrayBuflndex.InitialiseSpareRecord
Synopsis:

Declaration: procedure InitialiseSpareRecord(const ASpareRecord: TRecordBuffer)
;  Override

Visibility: public
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5.11.20 TArrayBuflndex.ReleaseSpareRecord
Synopsis:
Declaration: procedure ReleaseSpareRecord; Override

Visibility: public

5.11.21 TArrayBuflndex.BeginUpdate
Synopsis:
Declaration: procedure BeginUpdate; Override

Visibility: public

5.11.22 TArrayBufindex.AddRecord
Synopsis:
Declaration: procedure AddRecord; Override

Visibility: public

5.11.23 TArrayBufindex.InsertRecordBeforeCurrentRecord
Synopsis:

Dedaﬁmon:procedure InsertRecordBeforeCurrentRecord (const ARecord: TRecordBuffer)
;  Override

Visibility: public

5.11.24 TArrayBuflndex.RemoveRecordFromindex
Synopsis:

Declaration: procedure RemoveRecordFromIndex (const ABookmark: TBufBookmark)
;  Override

Visibility: public

5.11.25 TArrayBufindex.EndUpdate
Synopsis:
Declaration: procedure EndUpdate; Override

Visibility: public
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5.12 TBufBlobStream

5.12.1 Description

TBufBlobStreamis a TSt ream descendant which implements a Blob Stream for TBufDataset.
TBufBlobStream has members which represent the Dataset and Field for the Blob, its Buffer, and
modification flags. TBufBlobStream provides overridden methods used to perform Read, Write, and
Seek operations using the buffer allocated for a Blob field.

TBufBlobStream instances are created in the TBufDataset.CreateBlobStream method.

See also: TCustomBufDataset.CreateBlobStream (160)

5.12.2 Method overview

Page Method Description
139  Create  Constructor for the class instance
139 Destroy Destructor for the class instance

5.12.3 TBufBlobStream.Create

Synopsis: Constructor for the class instance
Declaration: constructor Create (Field: TBlobField; Mode: TBlobStreamMode)
Visibility: public

Description: Constructor for the class instance

5.12.4 TBufBlobStream.Destroy

Synopsis: Destructor for the class instance
Declaration: destructor Destroy; Override
Visibility: public

Description: Destroy is the destructor for the class instance.

5.13 TBufDataset

5.13.1 Description

TBufDataset isaTCustomBufDataset descendant that implements a database-aware buffered
dataset. TBufDataset is an in-memory dataset that can be used as a local stand-alone dataset, or it
can be used as a local buffer for updates applied to a remote dataset. TBufDataset implements many
features similar to those in TClientDataset in Delphi. However, it is not meant to be code or function
compatible with TClientDataset. It is designed to provide management of the buffers used to access
record data, and is used as the ancestor for classes like TSQLQuery and TRESTBufDataset.

As a TDBDataset descendent, it offers access to many of the database features supported in the FCL
DB package. As a TDataset descendent, it also offers access to familiar navigation and data handling
methods in the ancestor class. TBufDataset has features that allow local storage and retrieval of field
definitions and record data. In addition, facilities are provided that allow local indexing of record data
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in the dataset. There is a comprehensive parser/expression evaluator available that allows complete
support for Filters in the dataset.

TBufDataset sets the visibility for properties and methods defined in the ancestor class.

Additional information about using TBufDataset can be found on the Lazarus Wiki at: How to write
in-memory database applications in Lazarus/FPC (TBufDataset).

See also: TCustomBufDataset (153), TDataset (371), TDBDataset (415)

5.13.2 Property overview

Page Properties Access  Description
141 Active

141 AfterCancel
142 AfterClose

142 AfterDelete

142 AfterEdit

142 AfterInsert

142 AfterOpen

142 AfterPost

142 AfterScroll

141 AutoCalcFields
143 BeforeCancel
143 BeforeClose
143 BeforeDelete
143 BeforeEdit

143 Beforelnsert
143 BeforeOpen
143 BeforePost

144 BeforeScroll
140  FieldDefs

141 Filter

141 Filtered

140  MaxIndexesCount
144 OnCalcFields
144 OnDeleteError
144 OnEditError
144 OnFilterRecord
144  OnNewRecord
144 OnPostError
141  ReadOnly

5.13.3 TBufDataset.MaxindexesCount

Declaration: Property MaxIndexesCount

Visibility: published

Access:

Declaration: Property FieldDefs

5.13.4 TBufDataset.FieldDefs
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Visibility: published

Access:

5.13.5 TBufDataset.Active

Declaration: Property Active :
Visibility: published

Access:

5.13.6 TBufDataset.AutoCalcFields

Declaration: Property AutoCalcFields
Visibility: published

Access:

5.13.7 TBufDataset.Filter

Declaration: Property Filter :
Visibility: published

Access:

5.13.8 TBufDataset.Filtered

Declaration: Property Filtered :
Visibility: published

Access:

5.13.9 TBufDataset.ReadOnly

Declaration: Property ReadOnly :
Visibility: published

Access:

5.13.10 TBufDataset.AfterCancel
Declaration: Property AfterCancel

Visibility: published

Access:
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5.13.11 TBufDataset.AfterClose

Declaration: Property AfterClose :
Visibility: published

Access:

5.13.12 TBufDataset.AfterDelete

Declaration: Property AfterDelete :
Visibility: published

Access:

5.13.13 TBufDataset.AfterEdit

Declaration: Property AfterEdit
Visibility: published

Access:

5.13.14 TBufDataset.Afterlnsert

Declaration: Property AfterInsert
Visibility: published

Access:

5.13.15 TBufDataset.AfterOpen

Declaration: Property AfterOpen :
Visibility: published

Access:

5.13.16 TBufDataset.AfterPost
Declaration: Property AfterPost

Visibility: published

Access:

5.13.17 TBufDataset.AfterScroll
Declaration: Property AfterScroll :

Visibility: published

Access:
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5.13.18 TBufDataset.BeforeCancel

Declaration: Property BeforeCancel
Visibility: published

Access:

5.13.19 TBufDataset.BeforeClose

Declaration: Property BeforeClose
Visibility: published

Access:

5.13.20 TBufDataset.BeforeDelete

Declaration: Property BeforeDelete
Visibility: published

Access:

5.13.21 TBufDataset.BeforeEdit

Declaration: Property BeforeEdit
Visibility: published

Access:

5.13.22 TBufDataset.Beforelnsert

Declaration: Property BeforeInsert
Visibility: published

Access:

5.13.23 TBufDataset.BeforeOpen

Declaration: Property BeforeOpen :
Visibility: published

Access:

5.13.24 TBufDataset.BeforePost
Declaration: Property BeforePost

Visibility: published

Access:
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5.13.25 TBufDataset.BeforeScroll

Declaration: Property BeforeScroll
Visibility: published

Access:

5.13.26 TBufDataset.OnCalcFields

Declaration: Property OnCalcFields
Visibility: published

Access:

5.13.27 TBufDataset.OnDeleteError

Declaration: Property OnDeleteError :
Visibility: published

Access:

5.13.28 TBufDataset.OnEditError

Declaration: Property OnEditError :
Visibility: published

Access:

5.13.29 TBufDataset.OnFilterRecord

Declaration: Property OnFilterRecord :
Visibility: published

Access:

5.13.30 TBufDataset.OnNewRecord

Declaration: Property OnNewRecord :
Visibility: published

Access:

5.13.31 TBufDataset.OnPostError
Declaration: Property OnPostError :

Visibility: published

Access:
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5.14 TBufIndex

5.14.1 Description

TBufIndex is a TObJject descendant which defines the interface used to implement indexes in
TBufDataset. TBufIndex provides access to the Dataset with field values for the index, and methods
to perform record navigation and index maintenance.

TBufIndex contains many virtual and abstract methods that should be implemented in a descendent
class which provides a specific index implementation, such as: TDoubleLinkedBufIndex, TUniDi-
rectionalBufIndex, and TArrayBufIndex.

TBuflndex is the type used for the TBufDataset.BufferIndex property.

See also: TBufDataset.BufferIndex (139), TDoubleLinkedBufIndex (173), TUniDirectionalBufIndex (181),
TArrayBufIndex (134)
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5.14.2 Method overview
Page Method

Description

151 AddRecord

150  BeginUpdate

149  BookmarkValid

148  CanScrollForward
149 CompareBookmarks
147 Create

149  DoScrollForward

151 EndUpdate
147 GetCurrent

148 GetRecord
149 GotoBookmark

150  InitialiseIndex
150  InitialiseSpareRecord

151 InsertRecordBeforeCurrentRecord

151 OrderCurrentRecord
150  ReleaseSpareRecord

151 RemoveRecordFromIndex
148 RestoreCurrentRecord
150 SameBookmarks

147 ScrollBackward
147 ScrollFirst

147 ScrollForward
147 ScrollLast

148 SetToFirstRecord
148 SetToLastRecord

149 StoreCurrentRecIntoBookmark

148 StoreCurrentRecord

149  StoreSpareRecIntoBookmark

Adds a record to the index

Indicates the specified Bookmark is valid

Indicates if the index can be scrolled forward

Gets the relative order for the specified Bookmarks
Constructor for the class instance

Implements actions need to scroll forward in the in-
dex

Gets the record buffer for the current record in the
dataset

Gets prior/next record relative to the specified book-
mark

Moves the index position to the specified Bookmark
Initializes the index

Initializes values in the spare record for the index
Inserts a record before the current record in the in-
dex order

Releases resources allocated to the spare record for
the index

Remove the record at the specified bookmark from
the index

Restores the stored record buiffer to the current
record

Indicates if the specified Bookmarks are for the
same record

Moves to the prior record in the index

Moves to the first record in the index

Moves to the next record in the index

Moves to the last record in the index

Sets the index to the first record in the index order
Sets the index to the last record in the index order

Stores the record buffer for the current record

5.14.3 Property overview

Page Properties Access

Description

153 BookmarkSize r
152  CurrentBuffer r
152 CurrentRecord r
152 IsInitialized r
153 RecNo ™w
152 SpareBuffer r
152 SpareRecord r

Size (number of bytes) needed for Bookmarks in the index
Current record buffer in the index

Current record in the index

Indicates if the index has been initialized

Active record number in the index

Spare record buffer for the index

Spare record for the index
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5.14.4 TBuflndex.Create
Synopsis: Constructor for the class instance
Declaration: constructor Create (const ADataset: TCustomBufDataset); Virtual
Visibility: public
Description: Create is the constructor for the class instance. Create calls the inherited constructor, and stores
the ADataset parameter to the internal member used for the TCustomBufDataset class instance.

5.14.5 TBuflndex.ScrollBackward
Synopsis: Moves to the prior record in the index
Declaration: function ScrollBackward : TGetResult; Virtual; Abstract
Visibility: public
Description: scrollBackward is a TGetResult function used to scrolling to the previous record in the index

order. ScrollBackward implements the behavior needed to support the TDataset . MoveBy method
using the index order for the dataset.

ScrollBackward is an abstract virtual method method, and must be implemented in a descendent
class. The return value is a TGetResult enumeration value that indicates the result for the scroll
request.

See also: TGetResult (326), TDataset. MoveBy (388)

5.14.6 TBuflndex.ScrollForward
Synopsis: Moves to the next record in the index
Declaration: function ScrollForward : TGetResult; Virtual; Abstract

Visibility: public

5.14.7 TBuflndex.GetCurrent
Synopsis: Gets the record buffer for the current record in the dataset
Declaration: function GetCurrent : TGetResult; Virtual; Abstract

Visibility: public

5.14.8 TBuflndex.ScrollFirst
Synopsis: Moves to the first record in the index
Declaration: function ScrollFirst : TGetResult; Virtual; Abstract

Visibility: public

5.14.9 TBuflndex.ScrollLast
Synopsis: Moves to the last record in the index
Declaration: procedure ScrolllLast; Virtual; Abstract

Visibility: public
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5.14.10 TBufindex.GetRecord

Synopsis: Gets prior/next record relative to the specified bookmark

Declaration: function GetRecord (ABookmark: PBufBookmark; GetMode: TGetMode)
TGetResult; Virtual

Visibility: public

Description: GetRecord is used to get the prior/next record relative to the specified bookmark. GetRecord is
a virtual method that should be overridden in a descendent class; the implementation in TBufIndex
simply returns the value grError as the return value for the method.

Please note that GetRecord should not change the current record in the dataset on exit.

5.14.11 TBuflndex.SetToFirstRecord

Synopsis: Sets the index to the first record in the index order
Declaration: procedure SetToFirstRecord; Virtual; Abstract

Visibility: public

5.14.12 TBufindex.SetToLastRecord

Synopsis: Sets the index to the last record in the index order
Declaration: procedure SetTolLastRecord; Virtual; Abstract

Visibility: public

5.14.13 TBuflndex.StoreCurrentRecord

Synopsis: Stores the record buffer for the current record
Declaration: procedure StoreCurrentRecord; Virtual; Abstract

Visibility: public

5.14.14 TBufindex.RestoreCurrentRecord

Synopsis: Restores the stored record buiffer to the current record
Declaration: procedure RestoreCurrentRecord; Virtual; Abstract

Visibility: public

5.14.15 TBuflndex.CanScrollForward

Synopsis: Indicates if the index can be scrolled forward
Declaration: function CanScrollForward : Boolean; Virtual; Abstract

Visibility: public
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5.14.16 TBufindex.DoScrollForward

Synopsis: Implements actions need to scroll forward in the index
Declaration: procedure DoScrollForward; Virtual; Abstract

Visibility: public

5.14.17 TBufindex.StoreCurrentRecintoBookmark
Synopsis:

Declaration: procedure StoreCurrentRecIntoBookmark (const ABookmark: PBufBookmark)
;  Virtual; Abstract

Visibility: public

5.14.18 TBufindex.StoreSpareRecintoBookmark
Synopsis:

Declaration: procedure StoreSpareRecIntoBookmark (const ABookmark: PBufBookmark)
; Virtual; Abstract

Visibility: public

5.14.19 TBuflndex.GotoBookmark
Synopsis: Moves the index position to the specified Bookmark

Declaration: procedure GotoBookmark (const ABookmark: PBufBookmark); Virtual
;  Abstract

Visibility: public

5.14.20 TBuflndex.BookmarkValid

Synopsis: Indicates the specified Bookmark is valid

Declaration: function BookmarkValid (const ABookmark: PBufBookmark) : Boolean
;  Virtual

Visibility: public

5.14.21 TBuflndex.CompareBookmarks

Synopsis: Gets the relative order for the specified Bookmarks

Declaration: function CompareBookmarks (const ABookmarkl: PBufBookmark;
const ABookmark2: PBufBookmark) : Integer
;  Virtual

Visibility: public
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5.14.22 TBuflndex.SameBookmarks

Synopsis: Indicates if the specified Bookmarks are for the same record

Declaration: function SameBookmarks (const ABookmarkl: PBufBookmark;
const ABookmark2: PBufBookmark) : Boolean
;  Virtual

Visibility: public

5.14.23 TBuflndex.Initialiselndex

Synopsis: Initializes the index
Declaration: procedure InitialiseIndex; Virtual; Abstract
Visibility: public

Description: Initializes the index

5.14.24 TBuflndex.InitialiseSpareRecord

Synopsis: Initializes values in the spare record for the index

Declaration: procedure InitialiseSpareRecord(const ASpareRecord: TRecordBuffer)
;  Virtual; Abstract

Visibility: public

Description: Initializes values in the spare record for the index

5.14.25 TBuflndex.ReleaseSpareRecord

Synopsis: Releases resources allocated to the spare record for the index
Declaration: procedure ReleaseSpareRecord; Virtual; Abstract
Visibility: public

Description: Releases resources allocated to the spare record for the index

5.14.26 TBuflndex.BeginUpdate
Synopsis:
Declaration: procedure BeginUpdate; Virtual; Abstract
Visibility: public

Description:

150



CHAPTER 5. REFERENCE FOR UNIT 'BUFDATASET’

5.14.27 TBuflndex.AddRecord
Synopsis: Adds a record to the index

Declaration: procedure AddRecord; Virtual; Abstract
Visibility: public

Description: Adds a record to the end of the index as the new last record (spare record). AddRecord is used in
the GetNextPacket method.

5.14.28 TBuflndex.InsertRecordBeforeCurrentRecord

Synopsis: Inserts a record before the current record in the index order

Declaration:procedure InsertRecordBeforeCurrentRecord (const ARecord: TRecordBuffer)
;  Virtual; Abstract

Visibility: public

Description: Inserts a record before the current record using the sort order for the active index.

5.14.29 TBufindex.RemoveRecordFromIndex

Synopsis: Remove the record at the specified bookmark from the index

Declaration: procedure RemoveRecordFromIndex (const ABookmark: TBufBookmark); Virtual
;  Abstract

Visibility: public

5.14.30 TBufindex.OrderCurrentRecord
Synopsis:
Declaration: procedure OrderCurrentRecord; Virtual; Abstract
Visibility: public

Description:

5.14.31 TBuflndex.EndUpdate
Synopsis:
Declaration: procedure EndUpdate; Virtual; Abstract
Visibility: public

Description:
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5.14.32 TBufindex.SpareRecord

Synopsis: Spare record for the index
Declaration: Property SpareRecord : TRecordBuffer
Visibility: public
Access: Read

Description: Spare record for the index

5.14.33 TBufindex.SpareBuffer

Synopsis: Spare record buffer for the index
Declaration: Property SpareBuffer : TRecordBuffer
Visibility: public
Access: Read

Description: Spare record buffer for the index

5.14.34 TBuflndex.CurrentRecord

Synopsis: Current record in the index
Declaration: Property CurrentRecord : TRecordBuffer
Visibility: public
Access: Read

Description: Current record in the index

5.14.35 TBuflndex.CurrentBuffer

Synopsis: Current record buffer in the index
Declaration: Property CurrentBuffer : Pointer
Visibility: public
Access: Read

Description: Current record buffer in the index

5.14.36 TBufindex.IsInitialized

Synopsis: Indicates if the index has been initialized
Declaration: Property IsInitialized : Boolean
Visibility: public
Access: Read

Description: Indicates if the index has been initialized
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5.14.37 TBufindex.BookmarkSize

Synopsis: Size (number of bytes) needed for Bookmarks in the index
Declaration: Property BookmarkSize : Integer
Visibility: public
Access: Read

Description: Size (number of bytes) needed for Bookmarks in the index

5.14.38 TBufindex.RecNo

Synopsis: Active record number in the index
Declaration: Property RecNo : LongInt
Visibility: public
Access: Read,Write

Description: Active record number in the index

5.15 TCustomBufDataset

5.15.1 Description

TCustomBufDataset is a TDBDataset descendant that implements the ancestor class for a
database-aware buffered dataset. TCustomBufDataset is an in-memory dataset that can be used as a
local stand-alone dataset, or it can be used as a local buffer for updates applied to a remote dataset.
TCustomBufDataset implements many features similar to those in TClientDataset in Delphi. How-
ever, it is not meant to be code or function compatible with TClientDataset. It is designed to provide
management of the buffers used to access record data, and is used as the ancestor for classes like
TSQLQuery and TRESTBufDataset.

As a TDBDataset descendant, i