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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
Visib