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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 implemenent various classes and non-visual
components 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 ??
sysutils ??

1.2 Overview

The ascii85 provides an ASCII 85 or base 85 decoding algorithm. It is class and stream based: the
TASCII85DecoderStream (55) 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 (418) or base64 (74) units.

1.3 Constants, types and variables

1.3.1 Types

TASCII85State = (ascInitial, ascOneEncodedChar, ascTwoEncodedChars,
ascThreeEncodedChars, ascFourEncodedChars,
ascNoEncodedChar, ascPrefix)

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.
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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.

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

1.4.2 Method overview

Page Property Description

57 Close Close decoder

57 ClosedP  Check if the state is correct

56 Create Create new ASCII 85 decoder stream
56 Decode  Decode source byte

57 Destroy  Clean up instance
57 Read Read data from stream
58 Seek Set stream position

1.4.3 Property overview

Page Property Access  Description
58 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 (57)

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 (57)
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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 (57), TASCII85DecoderStream.Read (57), TASCII85DecoderStream.Destroy
(57)

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 is one of ascInitial, ascNoEncodedChar, ascPrefix,
and returns True if it is.

See also: TASCII85DecoderStream.Close (57), TASCII85DecoderStream.BExpectBoundary (58)

1.4.8 TASCII85DecoderStream.Destroy
Synopsis: Clean up instance

Declaration: destructor Destroy; Override
Visibility: public

Description: Destroy closes the input stream using Close (57) and cleans up the TASCII85DecoderStream
instance from memory.

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

See also: TASCII85DecoderStream.Close (57)

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.
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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 (57)

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 ("5").

See also: TASCII85DecoderStream.ClosedP (57)

1.5 TASCII85EncoderStream

1.5.1 Method overview
Page Property Description

58 Create
59 Destroy
59 Write

1.5.2 Property overview

Page Property  Access Description
59 Boundary r
59 Width r

1.5.3 TASCII85EncoderStream.Create

Declaration: constructor Create (ADest: TStream;AWidth: Integer;ABoundary: Boolean)

Visibility: public
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1.5.4 TASCII85EncoderStream.Destroy

Declaration: destructor Destroy; Override

Visibility: public

1.5.5 TASCII85EncoderStream.Write
Declaration: function Write (const aBuffer;aCount: LongInt)

Visibility: public

1.5.6 TASCII85EncoderStream.Width

Declaration: Property Width : Integer
Visibility: public

Access: Read

1.5.7 TASCII85EncoderStream.Boundary

Declaration: Property Boundary : Boolean
Visibility: public

Access: Read

1.6 TASCII85RingBuffer

1.6.1 Description

LongInt; Override

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 (55) decoder stream will create an instance of this class automatically.

1.6.2 Method overview
Page Property Description

60 Read Read data from the internal buffer
59 Write Write data to the internal buffer

1.6.3 Property overview
Page Property  Access Description

60 FillCount r Number of bytes in buffer
60 Size r Size of buffer

1.6.4 TASCII85RingBuffer.Write

Synopsis: Write data to the internal buffer

Declaration: procedure Write (const aBuffer;aSize: Cardinal)
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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 (60), TASCII85RingBuffer.Read (60), TASCII85RingBuffer.Size
(60)

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 (60), TASCII85RingBuffer.Write (59), TASCII85RingBuffer.Size
(60)

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 (59), TASCII85RingBuffer.Read (60), TASCII85RingBuffer.Size (60)

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 (60)
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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 7?

2.2 Overview

The avl_tree unit implements a general-purpose AVL (balanced) tree class: the TAVLTree (61)
class and it’s associated data node class TAVLTreeNode (70).

2.3 TAVLTree

2.3.1 Description

TAVLTree maintains a balanced AVL tree. The tree consists of TAVLTreeNode (70) nodes, each of
which has a Data 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 (69) property.
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2.3.2 Method overview

Page Property Description

66 Add Add a new node to the tree

67 Clear Clears the tree

68 ConsistencyCheck Check the consistency of the tree

69 Create Create a new instance of TAVLTree

66 Delete Delete a node from the tree

69 Destroy Destroy the TAVLTree instance

62 Find Find a data item in the tree.

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

63 FindKey Find a data item in the tree using alternate compare mecha-

nism

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

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

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

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

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

64 FindPointer Search for a data pointer

63 FindPrecessor

65 FindRightMost Find the node most right to a specified node

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

66 FindRightMostSameKey Find the node most right of a specified node with the same

data

63 FindSuccessor Find successor to node

68 FreeAndClear Clears the tree and frees nodes

68 FreeAndDelete Delete a node from the tree and destroy it

67 MoveDataLeftMost Move data to the nearest left element

67 MoveDataRightMost Move data to the nearest right element

66 Remove Remove a data item from the list.

67 RemovePointer Remove a pointer item from the list.

69 ReportAsString Return the tree report as a string

69 SetNodeManager

68 WriteReportToStream Write the contents of the tree consistency check to the stream
2.3.3 Property overview

Page Property Access  Description

70 Count r Number of nodes in the tree.

69 OnCompare rw Compare function used when comparing nodes

2.3.4 TAVLTree.Find

Synopsis: Find a data item in the tree.

Declaration: function Find (Data: Pointer) TAVLTreeNode

Visibility: public

Description: Find uses the default OnCompare (69) comparing function to find the Data 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 (64).
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See also: TAVLTree.OnCompare (69), TAVLTree.FindKey (63)

2.3.5 TAVLTree.FindKey

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

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

Visibility: public

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

See also: TAVLTree.OnCompare (69), TAVLTree.Find (62)

2.3.6 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 Nil.

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

See also: TAVLTree.FindPrecessor (63), TAVLTree.MoveDataRightMost (67)

2.3.7 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 (63), TAVLTree.MoveDataLeftMost (67)

2.3.8 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: TAVLTree.FindHighest (64)
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2.3.9 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: TAVLTree.FindLowest (63)

2.3.10 TAVLTree.FindNearest

Synopsis: Find the node closest to the data in the tree
Declaration: function FindNearest (Data: Pointer) : TAVLTreeNode
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: TAVLTree.FindHighest (64), TAVLTree.FindLowest (63), TAVLTree.Find (62), TAVLTree.FindKey
(63)

2.3.11 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 (62), where a custom compare function can be used.

The default OnCompare (69) compares the data pointers, so the default Find will return the same
node as FindPointer

See also: TAVLTree.Find (62), TAVLTree.FindKey (63)

2.3.12 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 (65), TAVLTree.FindLeftMostKey (65), TAVLTree.FindRightMostKey
(65)
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2.3.13 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 succeding 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 (64), TAVLTree.FindLeftMostKey (65), TAVLTree.FindRightMostKey (65)

2.3.14 TAVLTree.FindLeftMostKey

Synopsis: Find the node most left to a specified key node

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

Visibility: public

Description: FindLeftMostKey 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 (64), TAVLTree.FindRightMost (65), TAVLTree.FindRightMostKey (65)

2.3.15 TAVLTree.FindRightMostKey

Synopsis: Find the node most right to a specified key node

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

Visibility: public

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

See also: TAVLTree.FindLeftMost (64), TAVLTree.FindRightMost (65), TAVLTree.FindLeftMostKey (65)

2.3.16 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: FindLe fMost SameKey finds the node most left from and with the same data as the specified
node ANode.

See also: TAVLTree.FindLeftMost (64), TAVLTree.FindLeftMostKey (65), TAVLTree.FindRightMostSameKey
(66)
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2.3.17 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 (65), TAVLTree.FindRightMostKey (65), TAVLTree.FindLeftMostSameKey
(65)

2.3.18 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 (66), TAVLTree.Remove (66)

2.3.19 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 (70) 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 (66), TAVLTree.RemovePointer (67), TAVLTree.Clear (67)

2.3.20 TAVLTree.Remove

Synopsis: Remove a data item from the list.
Declaration: procedure Remove (Data: Pointer)
Visibility: public

Description: Remove finds the node associated with Dat a using find (62) and, if found, deletes it from the tree.
Only the first occurrence of Data will be removed.

See also: TAVLTree.Delete (66), TAVLTree.RemovePointer (67), TAVLTree.Clear (67), TAVLTree.Find (62)
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2.3.21 TAVLTree.RemovePointer

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

Description: Remove uses FindPointer (64) 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 (66), TAVLTree.Delete (66), TAVLTree.Clear (67)

2.3.22 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 (67)

2.3.23 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.MoveDataleftMost (67)

2.3.24 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 (68) instead.
See also: TAVLTree.FreeAndClear (68), TAVLTree.Delete (66)
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2.3.25 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 (67), TAVLTree.Delete (66), TAVLTree.FreeAndDelete (68)

2.3.26 TAVLTree.FreeAndDelete

Synopsis: Delete a node from the tree and destroy it
Declaration: procedure FreeAndDelete (ANode: TAVLTreeNode)
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 (67), TAVLTree.Delete (66), TAVLTree.FreeAndClear (68)

2.3.27 TAVLTree.ConsistencyCheck

Synopsis: Check the consistency of the tree
Declaration: function ConsistencyCheck : Integer
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 contais 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 (68)

2.3.28 TAVLTree.WriteReportToStream

Synopsis: Write the contents of the tree consistency check to the stream
Declaration: procedure WriteReportToStream(s: TStream;var StreamSize: Inté64)
Visibility: public

Description: WriteReportToStream writes a visual representation of the tree to the stream S. The total
number of written bytes is returnes in StreamSize. This method is only useful for debugging
purposes.

See also: TAVLTree.ConsistencyCheck (68)
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2.3.29 TAVLTree.ReportAsString

Synopsis: Return the tree report as a string
Declaration: function ReportAsString : String
Visibility: public
Description: ReportAsString calls WriteReportToStream (68) and retuns the stream data as a string.

See also: TAVLTree.WriteReportToStream (68)

2.3.30 TAVLTree.SetNodeManager

Declaration: procedure SetNodeManager (newmgr: TBaseAVLTreeNodeManager)

Visibility: public

2.3.31 TAVLTree.Create

Synopsis: Create a new instance of TAVLTree

Declaration: constructor Create (OnCompareMethod: TListSortCompare)
constructor Create

Visibility: public

Description: Create initializes a new instance of TAVLTree (61). An alternate OnCompare (61) can be pro-
vided: the default OnCompare method compares the 2 data pointers of a node.

See also: OnCompare (61)

2.3.32 TAVLTree.Destroy

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

See also: TAVLTree.Create (69), TAVLTree.Clean (61)

2.3.33 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 (69)
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2.3.34 TAVLTree.Count
Synopsis: Number of nodes in the tree.
Declaration: Property Count : Integer
Visibility: public
Access: Read

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

2.4 TAVLTreeNode

2.4.1 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.

2.4.2 Method overview

Page Property Description
70 Clear Clears the node’s data
70 TreeDepth  Level of the node in the tree below

2.4.3 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.

2.44 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: TAVLTreeNode.Balance (??)

2.5 TAVLTreeNodeMemManager

2.5.1 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.
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2.5.2 Method overview

Page Property Description

71 Clear Frees all unused nodes

72 Create Create a new instance of TAVLTreeNodeMemManager
72 Destroy

71 DisposeNode Return a node to the free list

71 NewNode Create a new TAVLTreeNode instance

2.5.3 Property overview

Page Property Access  Description

73 Count r Number of nodes in the list.

72 MaximumFreeNodeRatio rw Maximum amount of free nodes in the list
72 MinimumFreeNode ™™ Minimum amount of free nodes to be kept.

2.5.4 TAVLTreeNodeMemManager.DisposeNode

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

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 (71)

2.5.5 TAVLTreeNodeMemManager.NewNode

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

Description: NewNode returns a new TAVLTreeNode (70) instance. If there is a node in the free list, itare
returned. If no more free nodes are present, a new node is created.

See also: TAVLTreeNodeMemManager.DisposeNode (71)

2.5.6 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 (72), TAVLTreeNodeMemManager.MaximumFreeNodeRatio
(72)
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2.5.7 TAVLTreeNodeMemManager.Create

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

See also: TAVLTreeNodeMemManager.Destroy (72)

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

See also: TAVLTreeNodeMemManager.Create (72)

2.5.9 TAVLTreeNodeMemManager.MinimumFreeNode

Synopsis: Minimum amount of free nodes to be kept.
Declaration: Property MinimumFreeNode : Integer
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 (72)

2.5.10 TAVLTreeNodeMemManager.MaximumFreeNodeRatio

Synopsis: Maximum amount of free nodes in the list
Declaration: Property MaximumFreeNodeRatio : Integer
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 (73), TAVLTreeNodeMemManager.MinimumFreeNode (72)
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2.5.11 TAVLTreeNodeMemManager.Count
Synopsis: Number of nodes in the list.
Declaration: Property Count : Integer
Visibility: public
Access: Read
Description: Count is the total number of nodes in the list, used or not.

See also: TAVLTreeNodeMemManager.MinimumFreeNode (72), TAVLTreeNodeMemManager.MaximumFreeNodeRatio
(72)

2.6 TBaseAVLTreeNodeManager

2.6.1 Method overview

Page Property Description
73 DisposeNode
73 NewNode

2.6.2 TBaseAVLTreeNodeManager.DisposeNode

Declaration: procedure DisposeNode (ANode: TAVLTreeNode); Virtual; Abstract

Visibility: public

2.6.3 TBaseAVLTreeNodeManager.NewNode
Declaration: function NewNode : TAVLTreeNode; Virtual; Abstract

Visibility: public
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Reference for unit ’base64’

3.1 Used units

Table 3.1: Used units by unit base64’

Name Page
Classes 7?
sysutils ??

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
(77) for encoding, and TBase64DecodingStream (75) 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
(75). 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 (75) 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 EBase64DecodingException

3.4.1 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.

3.5 TBase64DecodingStream

3.5.1 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.

3.5.2 Method overview
Page Property Description

75 Create Create a new instance of the TBase64DecodingStream class
76 Read Read and decrypt data from the source stream

76 Reset Reset the stream

76 Seek Set stream position.

3.5.3 Property overview

Page Property Access Description
77 EOF r
77 Mode ™wW Decoding mode

3.5.4 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 TBase64DecodingStreamn 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.
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See also: TBase64EncodingStream.Create (77), TBase64DecodingMode (74)

3.5.5 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 (77), TBase64DecodingStream.Read (76)

3.5.6 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.
Errors: If an error occurs during the read from the source stream, an exception may occur.

See also: TBase64DecodingStream. Write (75), TBase64DecodingStream.Seek (76), #rtl.classes. TStream.Read
(??)

3.5.7 TBase64DecodingStream.Seek

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

Description: Seek sets the position of the stream. In the TBase64DecodingStream 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 (??)
Errors: In case of an unsupported operation, an ESt reamError exception is raised.

See also: TBase64DecodingStream.Read (76), TBase64DecodingStream. Write (75), TBase64EncodingStream.Seek
(78), #rtl.classes. TStream.Seek (??)
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3.5.8 TBase64DecodingStream.EOF
Synopsis:
Declaration: Property EOF : Boolean
Visibility: public
Access: Read

Description:

3.5.9 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 (75)

3.6 TBase64EncodingStream

3.6.1 Description

TBaseb64EncodingStream can be used to encode data using the base64 algorithm. At creation
time, a destination stream is specified. Any data written to the TBase64EncodingStream 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.

3.6.2 Method overview
Page Property Description

77 Create Create a new instance of the TBase64EncodingStream class.
78 Destroy Remove a TBase64EncodingStream instannce from memory
78 Seek Position the stream

78 Write Write data to the stream.

3.6.3 TBase64EncodingStream.Create

Synopsis: Create a new instance of the TBase64EncodingStream class.
Declaration: constructor Create (ASource: TStream)
Visibility: public

Description: Create instantiates a new TBase64EncodingStream class. The ASource stream is stored
and used to write the encoded data to.

See also: TBase64EncodingStream.Destroy (78), TBase64DecodingStream.Create (75)
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3.6.4 TBase64EncodingStream.Destroy

Synopsis: Remove a TBase64EncodingSt ream instannce 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 (77)

3.6.5 TBase64EncodingStream.Write
Synopsis: Write data to the stream.

Declaration: function Write (const Buffer;Count: LongInt) : LonglInt; 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 (78), TBase64EncodingStream.Read (77), TBase64DecodingStream. Write
(75), #rtl.classes. TStream.Write (??)

3.6.6 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 (77), TBase64EncodingStream. Write (78), #rtl.classes. TStream.Seek
27
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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 7?

4.2 Overview

The BlowFish implements a class TBlowFish (80) to handle blowfish encryption/descryption of
memory buffers, and 2 TStream (??) descendents TBlowFishDeCryptStream (81) which descrypts
any data that is read from it on the fly, as well as TBlowFishEnCryptStream (82) 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 (80) array.

TBFBlock = Array[0..1] of LongInt
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TBFBlock is the basic data structure used by the encrypting/decrypting routines in TBlowFish (80),
TBlowFishDeCryptStream (81) and TBlowFishEnCryptStream (82). It is the basic encryption/de-
cryption block for all encrypting/decrypting: all encrypting/decrypting happens on a TBFBlock
structure.

TBlowFishKey = Array[0..55] of Byte

TBlowFishKey is a data structure which keeps the encryption or decryption key for the TBlowFish
(80), TBlowFishDeCryptStream (81) and TBlowFishEnCryptStream (82) 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 isused by the TBlowFishStream (83), TBlowFishEncryptStream (82) and TBlow-
FishDecryptStream (81) classes to report errors.

4.5 TBlowFish

4.5.1 Description

TBlowFish is a simple class that can be used to encrypt/decrypt a single TBFBlock (80) data block
with the Encrypt (80) and Decrypt (81) calls. It is used internally by the TBlowFishEnCryptStream
(82) and TBlowFishDeCryptStream (81) classes to encrypt or decrypt the actual data.

4.5.2 Method overview

Page Property Description

80 Create Create a new instance of the TB1owFish class
81 Decrypt  Decrypt a block

80 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 TBLlowFish class: it stores the key Key in the internal
data structures so it can be used in later calls to Encrypt (80) and Decrypt (81).

See also: TBlowFish.Encrypt (80), TBlowFish.Decrypt (81)

4.5.4 TBlowFish.Encrypt
Synopsis: Encrypt a block

Declaration: procedure Encrypt (var Block: TBFBlock)
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Visibility: public
Description: Encrypt encrypts the data in Block (always 8 bytes) using the key (80) specified when the

TBlowF ish instance was created.

See also: TBlowFishKey (80), TBlowFish.Decrypt (81), TBlowFish.Create (80)

4.5.5 TBlowFish.Decrypt
Synopsis: Decrypt a block

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

Description: ncrypt decrypts the datain B1ock (always 8 bytes) using the key (80) specified when the TB1owFish
instance was created. The data must have been encrypted with the same key and the Encrypt (80)
call.

See also: TBlowFishKey (80), TBlowFish.Encrypt (80), TBlowFish.Create (80)

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 TBlowFishDecryptStreaminstance 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 (82)
stream must be used.

4.6.2 Method overview

Page Property Description
81 Read Read data from the stream
82 Seek Set the stream position.

4.6.3 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: TBlowFishStream.Create (84), TBlowFishEncryptStream (82)
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4.6.4 TBlowFishDeCryptStream.Seek

Synopsis: Set the stream position.
Declaration: function Seek (Offset: LongInt;Origin: Word) : LonglInt; 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 (80) exception will be raised.

See also: TBlowFishDeCryptStream.Read (81), EBlowFishError (80)

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 (81) stream must be used.

4.7.2 Method overview

Page Property Description

82 Destroy  Free the TBlowFishEncryptStream
83 Flush Flush the encryption buffer

83 Seek Set the position in the stream

82 Write Write data to the stream

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: TBlowFishEncryptStream.Flush (83), TBlowFishStream.Create (84)

4.7.4 TBlowFishEncryptStream.Write

Synopsis: Write data to the stream

Declaration: function Write (const Buffer;Count: LongInt) : LongInt; Override
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Visibility: public

Description: Write will encrypt and write Count bytes from Buffer 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 (83) mechanism can
be used to write the remaining bytes.

See also: TBlowFishEncryptStream.Read (82)

4.7.5 TBlowFishEncryptStream.Seek

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

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

Errors: Calling this function always results in an EBlowFishError (80) exception.

See also: TBlowFishEncryptStream.Write (82)

4.7.6 TBlowFishEncryptStream.Flush
Synopsis: Flush the encryption buffer

Declaration: procedure Flush
Visibility: public
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: TBlowFishEncryptStream.Write (82), TBFBlock (80)

4.8 TBlowFishStream

4.8.1 Description

TBlowFishStream is an abstract class which is used as a parent class for TBlowFishEncrypt-
Stream (82) and TBlowFishDecryptStream (81). It simply provides a constructor and storage for a
TBlowFish (80) 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.
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4.8.2 Method overview

Page Property Description
84 Create Create a new instance of the TBlowFishStream class
84 Destroy  Destroy the TBlowFishStream instance.

4.8.3 Property overview

Page Property  Access Description
84 BlowFish r Blowfish instance used when encrypting/descrypting

4.8.4 TBlowFishStream.Create

Synopsis: Create a new instance of the TBlowFishStream class

Declaration: constructor Create (AKey: TBlowFishKey;AKeySize: Byte;Dest: TStream)
constructor Create (const KeyPhrase: String;Dest: TStream)

Visibility: public

Description: Create initializes a new instance of TBlowFishStream, and creates an internal instance of
TBlowFish (80) 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 (82), TBlowFishDecryptStream (81), TBlowFish (80)

4.8.5 TBlowFishStream.Destroy

Synopsis: Destroy the TB1owFishStream instance.
Declaration: destructor Destroy; Override
Visibility: public
Description: Destroy cleans up the internal TBlowFish (80) instance.
Errors:

See also: TBlowFishStream.Create (84), TBlowFish (80)

4.8.6 TBlowFishStream.BlowFish

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

Description: Bl owF i sh is the TBlowFish (80) instance which is created when the TB1owF i shSt ream class is
initialized. Normally it should not be used directly, it’s intended for access by the descencent classes
TBlowFishEncryptStream (82) and TBlowFishDecryptStream (81).
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See also: TBlowFishEncryptStream (82), TBlowFishDecryptStream (81), TBlowFish (80)
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Reference for unit ’bufstream’

5.1 Used units

Table 5.1: Used units by unit "bufstream’

Name Page
Classes ??
sysutils 2?

5.2 Overview

BufStream implements two one-way buffered streams: the streams store all data from (or for) the
source stream in a memory buffer, and only flush the buffer when it’s full (or refill it when it’s empty).
The buffer size can be specified at creation time. 2 streams are implemented: TReadBufStream (89)
which is for reading only, and TWriteBufStream (89) which is for writing only.

Buffered streams can help in speeding up read or write operations, especially when a lot of small
read/write operations are done: it avoids doing a lot of operating system calls.

5.3 Constants, types and variables

5.3.1 Constants
DefaultBufferCapacity : Integer = 16

If no buffer size is specified when the stream is created, then this size is used.

5.4 TBufStream
5.4.1 Description

TBufStream is the common ancestor for the TReadBufStream (89) and TWriteBufStream (89)
streams. It completely handles the buffer memory management and position management. An in-
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stance of TBufStream should never be created directly. It also keeps the instance of the source
stream.

5.4.2 Method overview

Page Property Description
87 Create Create a new TBuf St ream instance.
87 Destroy  Destroys the TBuf St ream instance

5.4.3 Property overview
Page Property Access  Description

87 Buffer r The current buffer

88 BufferPos r Current buffer position.

88 BufferSize r Amount of data in the buffer
88 Capacity ™w Current buffer capacity

5.4.4 TBufStream.Create

Synopsis: Create a new TBuf St ream instance.

Declaration: constructor Create (ASource: TStream;ACapacity: Integer)
constructor Create (ASource: TStream)

Visibility: public

Description: Create creates a new TBufStream instance. A buffer of size ACapacity is allocated, and the
ASource source (or destination) stream is stored. If no capacity is specified, then DefaultBufferCa-

pacity (86) is used as the capacity.

An instance of TBuf St ream should never be instantiated directly. Instead, an instance of TRead-
BufStream (89) or TWriteBufStream (89) should be created.

Errors: If not enough memory is available for the buffer, then an exception may be raised.

See also: TBufStream.Destroy (87), TReadBufStream (89), TWriteBufStream (89)

5.4.5 TBufStream.Destroy

Synopsis: Destroys the TBuf St ream instance
Declaration: destructor Destroy; Override
Visibility: public

Description: Destroy destroys the instance of TBufStream. It flushes the buffer, deallocates it, and then
destroys the TBuf St ream instance.

See also: TBufStream.Create (87), TReadBufStream (89), TWriteBufStream (89)

5.4.6 TBufStream.Buffer
Synopsis: The current buffer

Declaration: Property Buffer : Pointer
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Visibility: public
Access: Read
Description: Buf fer is a pointer to the actual buffer in use.

See also: TBufStream.Create (87), TBufStream.Capacity (88), TBufStream.BufferSize (88)

5.4.7 TBufStream.Capacity
Synopsis: Current buffer capacity

Declaration: Property Capacity : Integer
Visibility: public
Access: Read,Write

Description: Capacity is the amount of memory the buffer occupies. To change the buffer size, the capacity
can be set. Note that the capacity cannot be set to a value that is less than the current buffer size, i.e.
the current amount of data in the buffer.

See also: TBufStream.Create (87), TBufStream.Buffer (87), TBufStream.BufferSize (88), TBufStream.BufferPos
(83)

5.4.8 TBufStream.BufferPos
Synopsis: Current buffer position.

Declaration: Property BufferPos : Integer
Visibility: public
Access: Read

Description: BufPos is the current stream position in the buffer. Depending on whether the stream is used for
reading or writing, data will be read from this position, or will be written at this position in the buffer.

See also: TBufStream.Create (87), TBufStream.Buffer (87), TBufStream.BufferSize (88), TBufStream.Capacity
(83)

5.4.9 TBufStream.BufferSize

Synopsis: Amount of data in the buffer
Declaration: Property BufferSize : Integer
Visibility: public
Access: Read

Description: BufferSize is the actual amount of data in the buffer. This is always less than or equal to the
Capacity (88).

See also: TBufStream.Create (87), TBufStream.Buffer (87), TBufStream.BufferPos (88), TBufStream.Capacity
(83)
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5.5 TReadBufStream

5.5.1 Description

TReadBufStream is a read-only buffered stream. It implements the needed methods to read data
from the buffer and fill the buffer with additional data when needed.

The stream provides limited forward-seek possibilities.

5.5.2 Method overview

Page Property Description
89 Read Reads data from the stream
89 Seek Set location in the buffer

5.5.3 TReadBufStream.Seek
Synopsis: Set location in the buffer

Declaration: function Seek (Offset: LongInt;Origin: Word) : LongInt; Override
Visibility: public

Description: Seek sets the location in the buffer. Currently, only a forward seek is allowed. It is emulated by
reading and discarding data. For an explanation of the parameters, see TStream.Seek" (??)

The seek method needs enhancement to enable it to do a full-featured seek. This may be implemented
in a future release of Free Pascal.

Errors: In case an illegal seek operation is attempted, an exception is raised.

See also: TWriteBufStream.Seek (90), TReadBufStream.Read (89), TReadBufStream. Write (89)

5.5.4 TReadBufStream.Read
Synopsis: Reads data from the stream
Declaration: function Read(var ABuffer;ACount: LongInt) : Integer; Override
Visibility: public
Description: Read reads at most ACount bytes from the stream and places them in Buf fer. The number of
actually read bytes is returned.
TReadBuf St ream first reads whatever data is still available in the buffer, and then refills the buffer,

after which it continues to read data from the buffer. This is repeated untill ACount bytes are read,
or no more data is available.

See also: TReadBufStream.Seek (89), TReadBufStream.Read (89)

5.6 TWriteBufStream

5.6.1 Description

TWriteBufStream is a write-only buffered stream. It implements the needed methods to write
data to the buffer and flush the buffer (i.e., write its contents to the source stream) when needed.
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5.6.2 Method overview
Page Property Description

90 Destroy  Remove the TWriteBufStream instance from memory
90 Seek Set stream position.
90 Write Write data to the stream

5.6.3 TWriteBufStream.Destroy

Synopsis: Remove the TWriteBufStream instance from memory
Declaration: destructor Destroy; Override
Visibility: public
Description: Dest roy flushes the buffer and then calls the inherited Destroy (87).
Errors: If an error occurs during flushing of the buffer, an exception may be raised.

See also: TBufStream.Create (87), TBufStream.Destroy (87)

5.6.4 TWriteBufStream.Seek
Synopsis: Set stream position.
Declaration: function Seek (Offset: LongInt;Origin: Word) : LongInt; Override
Visibility: public
Description: Seek always raises an ESt reamError exception, except when the seek operation would not alter
the current position.

A later implementation may perform a proper seek operation by flushing the buffer and doing a seek
on the source stream.

Errors:

See also: TWriteBufStream. Write (90), TWriteBufStream.Read (89), TReadBufStream.Seek (89)

5.6.5 TWriteBufStream.Write
Synopsis: Write data to the stream
Declaration: function Write (const ABuffer;ACount: LongInt) : Integer; Override
Visibility: public
Description: Write writes at most ACount bytes from ABuffer to the stream. The data is written to the

internal buffer first. As soon as the internal buffer is full, it is flushed to the destination stream, and
the internal buffer is filled again. This process continues till all data is written (or an error occurs).

Errors: An exception may occur if the destination stream has problems writing.

See also: TWriteBufStream.Seek (90), TWriteBufStream.Read (89), TReadBufStream. Write (89)
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Reference for unit ’CacheCls’

6.1 Used units

Table 6.1: Used units by unit *’CacheCls’

Name Page
sysutils 7

6.2 Overview

The CacheCls unit implements a caching class: similar to a hash class, it can be used to cache data,
associated with string values (keys). The class is calles TCache

6.3 Constants, types and variables

6.3.1 Resource strings

SInvalidIndex = ’"Invalid index %i’

Message shown when an invalid index is passed.

6.3.2 Types

PCacheSlot = "TCacheSlot

Pointer to TCacheSlot (92) record.
PCacheSlotArray = “TCacheSlotArray
Pointer to TCacheSlotArray (92) array

TCacheSlot = record
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Prev : PCacheSlot;
Next : PCacheSlot;

Data : Pointer;
Index : Integer;
end

TCacheSlot is internally used by the TCache (92) class. It represents 1 element in the linked list.
TCacheSlotArray = Array[0..MaxIntdivSizeOf (TCacheSlot)-1] of TCacheSlot

TCacheSlotArray is an array of TCacheSlot items. Do not use TCacheSlotArray di-
rectly, instead, use PCacheSlotArray (91) and allocate memory dynamically.

TOnFreeSlot = procedure (ACache: TCache;SlotIndex: Integer) of object
TOnFreeSlot is acallback prototype used when not enough slots are free, and a slot must be freed.

TOnIsDatakEqual = function (ACache: TCache;ADatal: Pointer;
AData2: Pointer) : Boolean of obiject

TOnIsDataEqual is a callback prototype; It is used by the TCache.Add (93) call to determine
whether the item to be added is a new item or not. The function returns True if the 2 data pointers
ADatal and AData2 should be considered equal, or False when they are not.

For most purposes, comparing the pointers will be enough, but if the pointers are ansistrings, then
the contents should be compared.

6.4 ECacheError

6.4.1 Description

Exception class used in the cachecls unit.

6.5 TCache

6.5.1 Description

TCache implements a cache class: it is a list-like class, but which uses a counting mechanism,
and keeps a Most-Recent-Used list; this list represents the cache’. The list is internally kept as a
doubly-linked list.

The Data (95) property offers indexed access to the array of items. When accessing the array through
this property, the MRUSIot (95) property is updated.
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6.5.2 Method overview
Page Property Description

93 Add Add a data element to the list.

94 AddNew Add a new item to the list.

93 Create Create a new cache class.

93 Destroy  Free the TCache class from memory

94 FindSlot  Find data pointer in the list
94 IndexOf  Return index of a data pointer in the list.
95 Remove  Remove a data item from the list.

6.5.3 Property overview

Page Property Access  Description

95 Data ™w Indexed access to data items

96 LRUSIot r Last used item

95 MRUSIot w Most recent item slot.

97 OnFreeSlot w Event called when a slot is freed
96 OnlsDataEqual 1w Event to compare 2 items.

96 SlotCount ™w Number of slots in the list

96 Slots r Indexed array to the slots

6.5.4 TCache.Create

Synopsis: Create a new cache class.
Declaration: constructor Create (ASlotCount: Integer)
Visibility: public

Description: Create instantiates a new instance of TCache. It allocates room for AS1otCount entries in the
list. The number of slots can be increased later.

See also: TCache.SlotCount (96)

6.5.5 TCache.Destroy

Synopsis: Free the TCache class from memory
Declaration: destructor Destroy; Override
Visibility: public

Description: Destroy cleans up the array for the elements, and calls the inherited Destroy. The elements in
the array are not freed by this action.

See also: TCache.Create (93)

6.5.6 TCache.Add
Synopsis: Add a data element to the list.

Declaration: function Add(AData: Pointer) : Integer

Visibility: public
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Description: Add checks whether ADat a is already in the list. If so, the item is added to the top of the MRU list.
If the item is not yet in the list, then the item is added to the list and placed at the top of the MRU list
using the AddNew (94) call.

The function returns the index at which the item was added.

If the maximum number of slots is reached, and a new item is being added, the least used item is
dropped from the list.

See also: TCache.AddNew (94), TCache.FindSlot (94), TCache.IndexOf (94), TCache.Data (95), TCache. MRUSIot
95)

6.5.7 TCache.AddNew
Synopsis: Add a new item to the list.

Declaration: function AddNew (AData: Pointer) : Integer
Visibility: public

Description: AddNew adds a new item to the list: in difference with the Add (93) call, no checking is performed
to see whether the item is already in the list.

The function returns the index at which the item was added.

If the maximum number of slots is reached, and a new item is being added, the least used item is
dropped from the list.

See also: TCache.Add (93), TCache.FindSlot (94), TCache.IndexOf (94), TCache.Data (95), TCache. MRUSlot
95)

6.5.8 TCache.FindSlot

Synopsis: Find data pointer in the list
Declaration: function FindSlot (AData: Pointer) : PCacheSlot
Visibility: public

Description: FindSlot checks all items in the list, and returns the slot which contains a data pointer that
matches the pointer AData.

If no item with data pointer that matches AData is found, Nil is returned.

For this function to work correctly, the OnlsDataEqual (96) event must be set.
Errors: If OnIsDataEqual is not set, an exception wil be raised.

See also: TCache.IndexOf (94), TCache.Add (93), TCache.OnlsDataEqual (96)

6.5.9 TCache.IndexOf

Synopsis: Return index of a data pointer in the list.
Declaration: function IndexOf (AData: Pointer) : Integer

Visibility: public

94



CHAPTER 6. REFERENCE FOR UNIT "CACHECLS’

Description: IndexOF searches in the list for a slot with data pointer that matches ADat a and returns the index
of the slot.

If no item with data pointer that matches AData is found, -1 is returned.

For this function to work correctly, the OnIsDataEqual (96) event must be set.
Errors: If OnIsDataEqual is not set, an exception wil be raised.

See also: TCache.FindSlot (94), TCache.Add (93), TCache.OnlsDataEqual (96)

6.5.10 TCache.Remove

Synopsis: Remove a data item from the list.
Declaration: procedure Remove (AData: Pointer)
Visibility: public

Description: Remove searches the slot which matches AData and if it is found, sets the data pointer to Nil,
thus effectively removing the pointer from the list.

Errors: None.

See also: TCache.FindSlot (94)

6.5.11 TCache.Data

Synopsis: Indexed access to data items
Declaration: Property Data[SlotIndex: Integer]: Pointer
Visibility: public
Access: Read,Write

Description: Data offers index-based access to the data pointers in the cache. By accessing an item in the list

in this manner, the item is moved to the front of the MRU list, i.e. MRUSlot (95) will point to the
accessed item. The access is both read and write.

The index is zero-based and can maximally be SlotCount-1 (96). Providing an invalid index will
result in an exception.

See also: TCache.MRUSlIot (95)

6.5.12 TCache.MRUSIot

Synopsis: Most recent item slot.
Declaration: Property MRUSlot : PCacheSlot
Visibility: public
Access: Read,Write

Description: MRUS1ot points to the most recent used slot. The most recent used slot is updated when the list
is accessed through the Data (95) property, or when an item is added to the list with Add (93) or
AddNew (94)

See also: TCache.Add (93), TCache.AddNew (94), TCache.Data (95), TCache.LRUSIot (96)
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6.5.13 TCache.LRUSIot

Synopsis: Last used item
Declaration: Property LRUSlot : PCacheSlot
Visibility: public
Access: Read
Description: LRUS 1ot points to the least recent used slot. It is the last item in the chain of slots.

See also: TCache.Add (93), TCache.AddNew (94), TCache.Data (95), TCache. MRUSIot (95)

6.5.14 TCache.SlotCount

Synopsis: Number of slots in the list
Declaration: Property SlotCount : Integer
Visibility: public
Access: Read,Write

Description: SlotCount is the number of slots in the list. Its initial value is set when the TCache instance is
created, but this can be changed at any time. If items are added to the list and the list is full, then
the number of slots is not increased, but the least used item is dropped from the list. In that case
OnFreeSlot (97) is called.

See also: TCache.Create (93), TCache.Data (95), TCache.Slots (96)

6.5.15 TCache.Slots
Synopsis: Indexed array to the slots

Declaration: Property Slots[SlotIndex: Integer]: PCacheSlot
Visibility: public
Access: Read

Description: S1lots provides index-based access to the TCacheSlot records in the list. Accessing the records
directly does not change their position in the MRU list.

The index is zero-based and can maximally be SlotCount-1 (96). Providing an invalid index will
result in an exception.

See also: TCache.Data (95), TCache.SlotCount (96)

6.5.16 TCache.OnisDataEqual

Synopsis: Event to compare 2 items.
Declaration: Property OnIsDataEqual : TOnIsDataEqual
Visibility: public

Access: Read,Write
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Description: OnIsDataEqual is used by FindSlot (94) and IndexOf (94) to compare items when looking for
a particular item. These functions are called by the Add (93) method. Failing to set this event will
result in an exception. The function should return True if the 2 data pointers should be considered
equal.

See also: TCache.FindSlot (94), TCache.IndexOf (94), TCache.Add (93)

6.5.17 TCache.OnFreeSlot

Synopsis: Event called when a slot is freed
Declaration: Property OnFreeSlot : TOnFreeSlot
Visibility: public
Access: Read,Write

Description: OnFreeSlot is called when an item needs to be freed, i.e. when a new item is added to a full list,
and the least recent used item needs to be dropped from the list.

The cache class instance and the index of the item to be removed are passed to the callback.

See also: TCache.Add (93), TCache.AddNew (94), TCache.SlotCount (96)
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Reference for unit ’contnrs’

7.1 Used units

Table 7.1: Used units by unit ’contnrs’

Name Page
Classes 2?
sysutils 7?

7.2 Overview
The contnrs unit implements various general-purpose classes:

Object lists lists that manage objects instead of pointers, and which automatically dispose of the
objects.

Component lists lists that manage components instead of pointers, and which automatically dispose
the components.

Class lists lists that manage class pointers instead of pointers.
Stacks Stack classes to push/pop pointers or objects
Queues Classes to manage a FIFO list of pointers or objects

Hash lists General-purpose Hash lists.

7.3 Constants, types and variables

7.3.1 Constants
MaxHashListSize = Maxint div 16

MaxHashListSize is the maximum number of elements a hash list can contain.
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MaxHashStrSize = Maxint

MaxHashStrSize is the maximum amount of data for the key string values. The key strings are
kept in a continuous memory area. This constant determines the maximum size of this memory area.

MaxHashTableSize = Maxint div 4
MaxHashTableSize is the maximum number of elements in the hash.
MaxItemsPerHash = 3

MaxItemsPerHash is the threshold above which the hash is expanded. If the number of elements
in a hash bucket becomes larger than this value, the hash size is increased.

7.3.2 Types

PBucket = "TBucket

Pointer to TBucket (99)" type.

PHashItem = "THashItem

PHashItemis a pointer type, pointing to the THashltem (101) record.
PHashItemList = “THashItemList

PHashItemList is a pointer to the THashItemList (101). It’s used in the TFPHashList (118) as a
pointer to the memory area containing the hash item records.

PHashTable = “THashTable

PHashTable is a pointer to the THashTable (101). It’s used in the TFPHashList (118) as a pointer
to the memory area containing the hash values.

TBucket = record

Count : Integer;

Items : TBucketItemArray;
end

TBucket describes 1 bucket in the TCustomBucketList (109) class. It is a container for TBuck-
etltem (100) records. It should never be used directly.

TBucketArray = Array of TBucket
Array of TBucket (99) records.

TBucketItem = record

Item : Pointer;
Data : Pointer;
end
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TBucketItem is a record used for internal use in TCustomBucketList (109). It should not be
necessary to use it directly.

TBucketItemArray = Array of TBucketItem
Array of TBucket Itemrecords

TBucketListSizes = (bl2,bl4,bl8,bll6,bl32,bl64,b1128,0b1256)

Table 7.2: Enumeration values for type TBucketListSizes

Value Explanation

bl128  List with 128 buckets
bl16 List with 16 buckets
bl2 List with 2 buckets
bl256  List with 256 buckets
bl32 List with 32 buckets
bl4 List with 4 buckets
bl64  List with 64 buckets
bl8 List with 8 buckets

TBucketListSizes is used to set the bucket list size: It specified the number of buckets created
by TBucketList (102).

TBucketProc = procedure (AInfo: Pointer;AItem: Pointer;AData: Pointer;
out AContinue: Boolean)

TBucketProc is the prototype for the #TCustomBucketList.Foreach (??) call. It is the plain pro-
cedural form. The Continue parameter can be set to False to indicate that the Foreach call
should stop the iteration.

For a procedure of object (a method) callback, see the TBucketProcObject (100) prototype.

TBucketProcObject = procedure (Altem: Pointer;AData: Pointer;
out AContinue: Boolean) of object

TBucketProcObject is the prototype for the #TCustomBucketList.Foreach (??) call. It is the
method (procedure of object) form. The Cont inue parameter can be set to False to indicate that
the Foreach call should stop the iteration.

For a plain procedural callback, see the TBucketProc (100) prototype.

TDatalteratorMethod = procedure (Item: Pointer;const Key: String;
var Continue: Boolean) of object

TDatalIteratorMethod is a callback prototype for the TDataHashTable.Iterate (98) method. It
is called for each data pointer in the hash list, passing the key (key) and data pointer (item) for
each item in the list. If Continue is set to false, the iteration stops.

THashFunction = function(const S: String;const TableSize: LongWord)
LongWord

100



CHAPTER 7. REFERENCE FOR UNIT "CONTNRS’

THashFunction is the prototype for a hash calculation function. It should calculate a hash of
string S, where the hash table size is TableSize. The return value should be the hash value.

THashItem = record
HashValue : LongWord;
StrIndex : Integer;

NextIndex : Integer;
Data : Pointer;
end

THashItem is used internally in the hash list. It should never be used directly.
THashItemList = Array[0..MaxHashListSize-1] of THashItem

THashItemList is an array type, primarily used to be able to define the PHashltemList (99) type.
It’s used in the TFPHashList (118) class.

THashTable = Array[0..MaxHashTableSize-1] of Integer

THashTable defines an array of integers, used to hold hash values. It’s mainly used to define the
PHashTable (99) class.

THTCustomNodeClass = Class of THTCustomNode

THTCustomNodeClass is used by THTCustomHashTable (98) to decide which class should be
created for elements in the list.

THTNode = THTDataNode

THTNode is provided for backwards compatibility.
TIteratorMethod = TDatalIteratorMethod
TIteratorMethod is used in an internal TFPHashTable (98) method.

TObjectIteratorMethod = procedure (Item: TObject;const Key: String;
var Continue: Boolean) of object

TObjectIteratorMethod is the iterator callback prototype. It is used to iterate over all items in
the hash table, and is called with each key value (Key) and associated object (Item). If Continue
is set to false, the iteration stops.

TObjectListCallback = procedure (data: TObject;arg: pointer) of object

TObjectListCallback is used as the prototype for the TFPObjectList.ForEachCall (142) link
call when a method should be called. The Data argument will contain each of the objects in the list
in turn, and the Data argument will contain the data passed to the ForEachCall call.

TObjectListStaticCallback = procedure (data: TObject;arg: pointer)
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TObjectListCallback is used as the prototype for the TFPObjectList.ForEachCall (142) link
call when a plain procedure should be called. The Data argument will contain each of the objects
in the list in turn, and the Data argument will contain the data passed to the ForEachCall call.

TStringIteratorMethod = procedure(Item: String;const Key: String;
var Continue: Boolean) of object

TStringIteratorMethod is the callback prototype for the Iterate (111) method. It is called for
each element in the hash table, with the string. If Cont inue is set to false, the iteration stops.

7.4 Procedures and functions

7.4.1 RSHash

Synopsis: Standard hash value calculating function.
Declaration: function RSHash (const S: String;const TableSize: LongWord) : LongWord
Visibility: default

Description: RSHash is the standard hash calculating function used in the TFPCustomHashTable (111) hash
class. It’s Robert Sedgwick’s "Algorithms in C" hash function.

Errors: None.

See also: TFPCustomHashTable (111)

7.5 EDuplicate

7.5.1 Description

Exception raised when a key is stored twice in a hash table.

7.6 EKeyNotFound

7.6.1 Description

Exception raised when a key is not found.

7.7 TBucketList

7.7.1 Description

TBucketList is a descendent of TCustomBucketList which allows to specify a bucket count
which is a multiple of 2, up to 256 buckets. The size is passed to the constructor and cannot be
changed in the lifetime of the bucket list instance.

The buckets for an item is determined by looking at the last bits of the item pointer: For 2 buckets,
the last bit is examined, for 4 buckets, the last 2 bits are taken and so on. The algorithm takes into
account the average granularity (4) of heap pointers.
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7.7.2 Method overview

Page Property Description
103 Create Create a new TBucketList instance.

7.7.3 TBucketList.Create

Synopsis: Create a new TBucketList instance.
Declaration: constructor Create (ABuckets: TBucketListSizes)
Visibility: public
Description: Create instantiates a new bucketlist instance with a number of buckets determined by ABuckets.
After creation, the number of buckets can no longer be changed.

Errors: If not enough memory is available to create the instance, an exception may be raised.

See also: TBucketListSizes (100)

7.8 TClassList

7.8.1 Description

TClassList is a Tlist (??) descendent which stores class references instead of pointers. It intro-
duces no new behaviour other than ensuring all stored pointers are class pointers.

The OwnsObjects property as found in TComponentList and TObjectList is not imple-
mented as there are no actual instances.

7.8.2 Method overview
Page Property Description

103 Add Add a new class pointer to the list.
104  Extract  Extract a class pointer from the list.
105  First Return first non-nil class pointer
104  IndexOf Search for a class pointer in the list.
105  Insert Insert a new class pointer in the list.
105  Last Return last non-Ni1l class pointer

104 Remove Remove a class pointer from the list.

7.8.3 Property overview

Page Property Access Description
105  Items ™w Index based access to class pointers.

7.8.4 TClassList.Add

Synopsis: Add a new class pointer to the list.
Declaration: function Add(AClass: TClass) : Integer

Visibility: public
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Description: Add adds AClass to the list, and returns the position at which it was added. It simply overrides the
TList (??) bevahiour, and introduces no new functionality.

Errors: If not enough memory is available to expand the list, an exception may be raised.

See also: TClassList.Extract (104), #rtl.classes.tlist.add (??)

7.8.5 TClassList.Extract

Synopsis: Extract a class pointer from the list.
Declaration: function Extract (Item: TClass) : TClass
Visibility: public

Description: Extract extracts a class pointer ITtem from the list, if it is present in the list. It returns the
extracted class pointer, or Nil if the class pointer was not present in the list. It simply overrides the
implementation in TList so it accepts a class pointer instead of a simple pointer. No new behaviour
is introduced.

Errors: None.

See also: TClassList.Remove (104), #rtl.classes.Tlist. Extract (??)

7.8.6 TClassList.Remove

Synopsis: Remove a class pointer from the list.
Declaration: function Remove (AClass: TClass) : Integer
Visibility: public

Description: Remove removes a class pointer Item from the list, if it is present in the list. It returns the index of
the removed class pointer, or —1 if the class pointer was not present in the list. It simply overrides the
implementation in TList so it accepts a class pointer instead of a simple pointer. No new behaviour
is introduced.

Errors: None.

See also: TClassList.Extract (104), #rtl.classes.Tlist. Remove (??)

7.8.7 TClassList.IndexOf

Synopsis: Search for a class pointer in the list.
Declaration: function IndexOf (AClass: TClass) : Integer
Visibility: public

Description: ITndexOf searches for AClass in the list, and returns it’s position if it was found, or -1 if it was
not found in the list.

Errors: None.

See also: #rtl.classes.tlist.indexof (2?)
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7.8.8 TClassList.First

Synopsis: Return first non-nil class pointer
Declaration: function First : TClass
Visibility: public

Description: First returns a reference to the first non-N1i1 class pointer in the list. If no non-Nil element is
found, Nil is returned.

Errors: None.

See also: TClassList.Last (105), TClassList.Pack (103)

7.8.9 TClassList.Last
Synopsis: Return last non-N1i1 class pointer

Declaration: function Last : TClass
Visibility: public

Description: Last returns a reference to the last non-Ni1l class pointer in the list. If no non-Nil element is
found, Nil is returned.

Errors: None.

See also: TClassList.First (105), TClassList.Pack (103)

7.8.10 TClassList.Insert

Synopsis: Insert a new class pointer in the list.
Declaration: procedure Insert (Index: Integer;AClass: TClass)
Visibility: public

Description: Insert inserts a class pointer in the list at position Index. It simply overrides the parent imple-
mentation so it only accepts class pointers. It introduces no new behaviour.

Errors: None.

See also: #rtl.classes. TList.Insert (??), TClassList. Add (103), TClassList.Remove (104)

7.8.11 TClassList.ltems

Synopsis: Index based access to class pointers.
Declaration: Property Items[Index: Integer]: TClass; default
Visibility: public
Access: Read,Write

Description: Items provides index-based access to the class pointers in the list. TClassList overrides the
default Ttems implementation of TList so it returns class pointers instead of pointers.

See also: #rtl.classes. TList.Items (??), #rtl.classes. TList.Count (??)
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7.9 TComponentList

7.9.1 Description

TComponentList is a TObjectList (149) descendent which has as the default array property
TComponents (??) instead of objects. It overrides some methods so only components can be added.

In difference with TObjectList (149), TComponentList removes any TComponent from the list
if the TComponent instance was freed externally. It uses the FreeNotification mechanism
for this.

7.9.2 Method overview
Page Property Description
106  Add Add a component to the list.
106  Destroy  Destroys the instance
107  Extract  Remove a component from the list without destroying it.

108  First First non-nil instance in the list.
107 IndexOf  Search for an instance in the list
108  Insert Insert a new component in the list
108  Last Last non-nil instance in the list.

107  Remove Remove a component from the list, possibly destroying it.

7.9.3 Property overview

Page Property Access Description
108 Items ™w Index-based access to the elements in the list.

7.9.4 TComponentList.Destroy
Synopsis: Destroys the instance

Declaration: destructor Destroy; Override
Visibility: public

Description: Destroy unhooks the free notification handler and then calls the inherited destroy to clean up the
TComponentList instance.

Errors: None.

See also: TObjectList (149), #rtl.classes. TComponent (2?)

7.9.5 TComponentList.Add

Synopsis: Add a component to the list.
Declaration: function Add(AComponent: TComponent) : Integer
Visibility: public

Description: Add overrides the Add operation of it’s ancestors, so it only accepts TComponent instances. It
introduces no new behaviour.

The function returns the index at which the component was added.

Errors: If not enough memory is available to expand the list, an exception may be raised.
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See also: TObectList.Add (98)

7.9.6 TComponentList.Extract

Synopsis: Remove a component from the list without destroying it.
Declaration: function Extract (Item: TComponent) : TComponent
Visibility: public

Description: Ext ract removes a component (Item) from the list, without destroying it. It overrides the imple-
mentation of TObjectList (149) so only TComponent descendents can be extracted. It introduces
no new behaviour.

Extract returns the instance that was extracted, or Ni1 if no instance was found.

See also: TComponentList.Remove (107), TObjectList.Extract (150)

7.9.7 TComponentList.Remove

Synopsis: Remove a component from the list, possibly destroying it.
Declaration: function Remove (AComponent: TComponent) : Integer
Visibility: public

Description: Remove removes item from the list, and if the list owns it’s items, it also destroys it. It returns the
index of the item that was removed, or -1 if no item was removed.

Remove simply overrides the implementation in TObjectList (149) so it only accepts TComponent
descendents. It introduces no new behaviour.

Errors: None.

See also: TComponentList.Extract (107), TObjectList.Remove (151)

7.9.8 TComponentList.IndexOf

Synopsis: Search for an instance in the list
Declaration: function IndexOf (AComponent: TComponent) : Integer
Visibility: public

Description: IndexOf searches for an instance in the list and returns it’s position in the list. The position is
zero-based. If no instance is found, -1 is returned.

IndexOf just overrides the implementation of the parent class so it accepts only TComponent
instances. It introduces no new behaviour.

Errors: None.

See also: TObjectList.IndexOf (151)
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7.9.9 TComponentList.First

Synopsis: First non-nil instance in the list.
Declaration: function First : TComponent
Visibility: public

Description: First overrides the implementation of it’s ancestors to return the first non-nil instance of TComponent
in the list. If no non-nil instance is found, Ni1 is returned.

Errors: None.

See also: TComponentList.Last (108), TObjectList.First (152)

7.9.10 TComponentList.Last

Synopsis: Last non-nil instance in the list.
Declaration: function Last : TComponent
Visibility: public

Description: Last overrides the implementation of it’s ancestors to return the last non-nil instance of TComponent
in the list. If no non-nil instance is found, Ni1 is returned.

Errors: None.

See also: TComponentList.First (108), TObjectList.Last (152)

7.9.11 TComponentList.Insert

Synopsis: Insert a new component in the list
Declaration: procedure Insert (Index: Integer;AComponent: TComponent)
Visibility: public

Description: Insert inserts a TComponent instance (AComponent) in the list at position Index. It simply
overrides the parent implementation so it only accepts TComponent instances. It introduces no new
behaviour.

Errors: None.

See also: TObjectList.Insert (152), TComponentList. Add (106), TComponentList.Remove (107)

7.9.12 TComponentList.ltems

Synopsis: Index-based access to the elements in the list.
Declaration: Property Items[Index: Integer]: TComponent; default
Visibility: public
Access: Read,Write

Description: Ttems provides access to the components in the list using an index. It simply overrides the default
property of the parent classes so it returns/accepts TComponent instances only. Note that the index
is zero based.

See also: TObjectList.Items (153)
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7.10 TCustomBucketList

7.10.1 Description

TCustomBucketList is an associative list using buckets for storage. It scales better than a regular
TList (??) list class, escpecially when an item must be searched in the list.

Since the list associates a data pointer with each item pointer, it follows that each item pointer must
be unique, and can be added to the list only once.

The TCustomBucketList class does not determine the number of buckets or the bucket hash
mechanism, this must be done by descendent classes such as TBucketList (102). TCustomBucketList
only takes care of storage and retrieval of items in the various buckets.

Because TCustomBucketList is an abstract class - it does not determine the number of buckets
- one should never instantiate an instance of TCustomBucketList, but always use a descendent
class such as TCustomBucketList (109).

7.10.2 Method overview

Page Property Description

110 Add Add an item to the list

110 Assign Assign one bucket list to another
109  Clear Clear the list

109  Destroy  Frees the bucketlist from memory
110 Exists Check if an item exists in the list.
110 Find Find an item in the list

111 ForEach  Loop over all items.

111 Remove Remove an item from the list.

7.10.3 Property overview

Page Property Access Description
111 Data ™w Associative array for data pointers

7.10.4 TCustomBucketList.Destroy

Synopsis: Frees the bucketlist from memory
Declaration: destructor Destroy; Override
Visibility: public

Description: Det sroy frees all storage for the buckets from memory. The items themselves are not freed from
memory.

7.10.5 TCustomBucketList.Clear
Synopsis: Clear the list

Declaration: procedure Clear
Visibility: public

Description: Clear clears the list. The items and their data themselves are not disposed of, this must be done
separately. Clear only removes all references to the items from the list.
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Errors: None.

See also: TCustomBucketList.Add (110)

7.10.6 TCustomBucketList.Add
Synopsis: Add an item to the list

Declaration: function Add(AItem: Pointer;AData: Pointer) : Pointer
Visibility: public
Description: Add adds AItem with it’s associated AData to the list and returns ADat a.
Errors: If AItem is already in the list, an E1istError exception will be raised.

See also: TCustomBucketList.Exists (110), TCustomBucketList.Clear (109)

7.10.7 TCustomBucketList.Assign
Synopsis: Assign one bucket list to another

Declaration: procedure Assign (AList: TCustomBucketList)
Visibility: public

Description: Assign is implemented by TCustomBucketList to copy the contents of another bucket list to
the bucket list. It clears the contents prior to the copy operation.

See also: TCustomBucketList.Add (110), TCustomBucketList.Clear (109)

7.10.8 TCustomBucketList.Exists
Synopsis: Check if an item exists in the list.

Declaration: function Exists (AItem: Pointer) : Boolean
Visibility: public

Description: Exists searches the list and returns True if the ATt em is already present in the list. If the item is
not yet in the list, False is returne5Ad.

If the data pointer associated with ATtem is also needed, then it is better to use Find (110).

See also: TCustomBucketList.Find (110)

7.10.9 TCustomBucketList.Find

Synopsis: Find an item in the list
Declaration: function Find(AItem: Pointer;out AData: Pointer) : Boolean
Visibility: public

Description: Find searches for AItem in the list and returns the data pointer associated with it in ADat a if the
item was found. In that case the return value is True. If AItem is not found in the list, False is
returned.

See also: TCustomBucketList.Exists (110)
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7.10.10 TCustomBucketList.ForEach

Synopsis: Loop over all items.

Declaration: function ForEach (AProc: TBucketProc;AInfo: Pointer) : Boolean
function ForEach (AProc: TBucketProcObject) : Boolean

Visibility: public
Description: Foreach loops over all items in the list and calls AProc, passing it in turn each item in the list.

AProc exists in 2 variants: one which is a simple procedure, and one which is a method. In the case
of the simple procedure, the AInfo argument is passed as well in each call to AProc.

The loop stops when all items have been processed, or when the ACont inue argument of AProc
contains False on return.

The result of the function is True if all items were processed, or False if the loop was interrupted
with a AContinue return of False.

Errors: None.

See also: TCustomBucketList.Data (111)

7.10.11 TCustomBucketList.Remove

Synopsis: Remove an item from the list.
Declaration: function Remove (AItem: Pointer) : Pointer
Visibility: public

Description: Remove removes AItem from the list, and returns the associated data pointer of the removed item.
If the item was not in the list, then Ni1 is returned.

See also: TCustomBucketList.Find (110)

7.10.12 TCustomBucketList.Data

Synopsis: Associative array for data pointers
Declaration: Property Data[Altem: Pointer]: Pointer; default
Visibility: public
Access: Read,Write

Description: Dat a provides direct access to the Dat a pointers associated with the ATt em pointers. If ATtem is
not in the list of pointers, an EListError exception will be raised.

See also: TCustomBucketList.Find (110), TCustomBucketList.Exists (110)

7.11 TFPCustomHashTable

7.11.1 Description

TFPCustomHashTable is a general-purpose hashing class. It can store string keys and pointers
associated with these strings. The hash mechanism is configurable and can be optionally be specified
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when a new instance of the class is created; A default hash mechanism is implemented in RSHash
(102).

A TFPHasList should be used when fast lookup of data based on some key is required. The other
container objects only offer linear search methods, while the hash list offers faster search mecha-
nisms.

7.11.2 Method overview

Page Property Description

113 ChangeTableSize Change the table size of the hash table.

113 Clear Clear the hash table.

112 Create Instantiate a new TFPCustomHashTable instance using the de-
fault hash mechanism

112 CreateWith Instantiate a new TFPCustomHashTable instance with given al-
gorithm and size

114 Delete Delete a key from the hash list.

113 Destroy Free the hash table.

114 Find Search for an item with a certain key value.

114 IsEmpty Check if the hash table is empty.

7.11.3 Property overview

Page Property Access  Description

116 ~ AVGChainLen r Average chain length

115  Count r Number of items in the hash table.
117 Density r Number of filled slots

114  HashFunction w Hash function currently in use

115  HashTable r Hash table instance

115  HashTableSize w Size of the hash table

116  LoadFactor r Fraction of count versus size

116  MaxChainLength r Maximum chain length

117  NumberOfCollisions r Number of extra items

116  VoidSlots r Number of empty slots in the hash table.

7.11.4 TFPCustomHashTable.Create

Synopsis: Instantiate a new TFPCustomHashTable instance using the default hash mechanism
Declaration: constructor Create
Visibility: public

Description: Create creates a new instance of TFPCustomHashTable with hash size 196613 and hash al-
gorithm RSHash (102)

Errors: If no memory is available, an exception may be raised.

See also: TFPCustomHashTable.CreateWith (112)

7.11.5 TFPCustomHashTable.CreateWith

Synopsis: Instantiate a new TFPCustomHashTable instance with given algorithm and size

112



CHAPTER 7. REFERENCE FOR UNIT "CONTNRS’

Declaration: constructor CreateWith (AHashTableSize: LongWord;
aHashFunc: THashFunction)

Visibility: public

Description: CreateWith creates a new instance of TFPCustomHashTable with hash size AHashTableSize
and hash calculating algorithm aHashFunc.

Errors: If no memory is available, an exception may be raised.

See also: TFPCustomHashTable.Create (112)

7.11.6 TFPCustomHashTable.Destroy
Synopsis: Free the hash table.

Declaration: destructor Destroy; Override
Visibility: public

Description: Destroy removes the hash table from memory. If any data was associated with the keys in the
hash table, then this data is not freed. This must be done by the programmer.

Errors: None.

See also: TFPCustomHashTable.Destroy (113), TFPCustomHashTable.Create (112), TFPCustomHashTable.Create With
(112), THTCustomNode.Data (145)

7.11.7 TFPCustomHashTable.ChangeTableSize
Synopsis: Change the table size of the hash table.

Declaration: procedure ChangeTableSize (const ANewSize: LongWord); Virtual
Visibility: public

Description: ChangeTableSize changes the size of the hash table: it recomputes the hash value for all of the
keys in the table, so this is an expensive operation.

Errors: If no memory is available, an exception may be raised.

See also: TFPCustomHashTable. HashTableSize (115)

7.11.8 TFPCustomHashTable.Clear
Synopsis: Clear the hash table.

Declaration: procedure Clear; Virtual
Visibility: public

Description: Clear removes all keys and their associated data from the hash table. The data itself is not freed
from memory, this should be done by the programmer.

Errors: None.

See also: TFPCustomHashTable.Destroy (113)
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7.11.9 TFPCustomHashTable.Delete
Synopsis: Delete a key from the hash list.

Declaration: procedure Delete (const aKey: String); Virtual
Visibility: public

Description: Delete deletes all keys with value AKey from the hash table. It does not free the data associated
with key. If AKey is not in the list, nothing is removed.

Errors: None.

See also: TFPCustomHashTable.Find (114), TFPCustomHashTable.Add (111)

7.11.10 TFPCustomHashTable.Find

Synopsis: Search for an item with a certain key value.
Declaration: function Find(const aKey: String) : THTCustomNode
Visibility: public

Description: Find searches for the THTCustomNode (145) instance with key value equal to Akey and if it finds
it, it returns the instance. If no matching value is found, Ni1 is returned.

Note that the instance returned by this function cannot be freed; If it should be removed from the
hash table, the Delete (114) method should be used instead.

Errors: None.

See also: TFPCustomHashTable.Add (111), TFPCustomHashTable.Delete (114)

7.11.11 TFPCustomHashTable.IsEmpty
Synopsis: Check if the hash table is empty.

Declaration: function IsEmpty : Boolean
Visibility: public

Description: TsEmpty returns True if the hash table contains no elements, or False if there are still elements
in the hash table.

Errors:

See also: TFPCustomHashTable.Count (115), TFPCustomHashTable.HashTableSize (115), TFPCustomHashTable. AVGChainLen
(116), TFPCustomHashTable.MaxChainLength (116)

7.11.12 TFPCustomHashTable.HashFunction

Synopsis: Hash function currently in use
Declaration: Property HashFunction : THashFunction
Visibility: public

Access: Read,Write
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Description: HashFunction is the hash function currently in use to calculate hash values from keys. The
property can be set, this simply calls SetHashFunction (111). Note that setting the hash function
does NOT the hash value of all keys to be recomputed, so changing the value while there are still
keys in the table is not a good idea.

See also: TFPCustomHashTable.SetHashFunction (111), TFPCustomHashTable.HashTableSize (115)

7.11.13 TFPCustomHashTable.Count

Synopsis: Number of items in the hash table.
Declaration: Property Count : LongWord
Visibility: public
Access: Read
Description: Count is the number of items in the hash table.

See also: TFPCustomHashTable.ISEmpty (114), TFPCustomHashTable.HashTableSize (115), TFPCustomHashTable. AVGChainLen
(116), TFPCustomHashTable.MaxChainLength (116)

7.11.14 TFPCustomHashTable.HashTableSize
Synopsis: Size of the hash table

Declaration: Property HashTableSize : LongWord
Visibility: public
Access: Read,Write

Description: HashTableSize is the size of the hash table. It can be set, in which case it will be rounded to the
nearest prime number suitable for RSHash.

See also: TFPCustomHashTable.IsSEmpty (114), TFPCustomHashTable.Count (115), TFPCustomHashTable. AVGChainLen
(116), TFPCustomHashTable.MaxChainLength (116), TFPCustomHashTable.VoidSlots (116), TFP-
CustomHashTable.Density (117)

7.11.15 TFPCustomHashTable.HashTable

Synopsis: Hash table instance
Declaration: Property HashTable : TFPObjectList
Visibility: public
Access: Read

Description: TFPCustomHashTable is the internal list object (TFPObjectList (137) used for the hash table.
Each element in this table is again a TFPObjectList (137) instance or Nil.
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7.11.16 TFPCustomHashTable.VoidSlots

Synopsis: Number of empty slots in the hash table.
Declaration: Property VoidSlots : LongWord
Visibility: public
Access: Read

Description: VoidSlots is the number of empty slots in the hash table. Calculating this is an expensive opera-
tion.

See also: TFPCustomHashTable.IsEmpty (114), TFPCustomHashTable.Count (115), TFPCustomHashTable. AVGChainLen
(116), TFPCustomHashTable.MaxChainLength (116), TFPCustomHashTable.L.oadFactor (116), TF-
PCustomHashTable.Density (117), TFPCustomHashTable.NumberOfCollisions (117)

7.11.17 TFPCustomHashTable.LoadFactor

Synopsis: Fraction of count versus size
Declaration: Property LoadFactor : double
Visibility: public
Access: Read

Description: LoadFactor is the ratio of elements in the table versus table size. Ideally, this should be as small
as possible.

See also: TFPCustomHashTable.IsEmpty (114), TFPCustomHashTable.Count (115), TFPCustomHashTable. AVGChainLen
(116), TFPCustomHashTable.MaxChainLength (116), TFPCustomHashTable.VoidSlots (116), TFP-
CustomHashTable.Density (117), TFPCustomHashTable.NumberOfCollisions (117)

7.11.18 TFPCustomHashTable.AVGChainLen
Synopsis: Average chain length

Declaration: Property AVGChainLen : double
Visibility: public
Access: Read

Description: AvGChainLen is the average chain length, i.e. the ratio of elements in the table versus the number
of filled slots. Calculating this is an expensive operation.

See also: TFPCustomHashTable. IsSEmpty (114), TFPCustomHashTable.Count (115), TFPCustomHashTable.LoadFactor
(116), TFPCustomHashTable.MaxChainLength (116), TFPCustomHashTable.VoidSlots (116), TFP-
CustomHashTable.Density (117), TFPCustomHashTable.NumberOfCollisions (117)

7.11.19 TFPCustomHashTable.MaxChainLength

Synopsis: Maximum chain length
Declaration: Property MaxChainLength : LongWord

Visibility: public
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Access: Read

Description: MaxChainLength is the length of the longest chain in the hash table. Calculating this is an
expensive operation.

See also: TFPCustomHashTable.IsSEmpty (114), TFPCustomHashTable.Count (115), TFPCustomHashTable.LoadFactor
(116), TFPCustomHashTable.AvgChainLength (111), TFPCustomHashTable.VoidSlots (116), TFP-
CustomHashTable.Density (117), TFPCustomHashTable.NumberOfCollisions (117)

7.11.20 TFPCustomHashTable.NumberOfCollisions

Synopsis: Number of extra items
Declaration: Property NumberOfCollisions : LongWord
Visibility: public
Access: Read

Description: NumberOfCollisions is the number of items which are not the first item in a chain. If this
number is too big, the hash size may be too small.

See also: TFPCustomHashTable.IsSEmpty (114), TFPCustomHashTable.Count (115), TFPCustomHashTable.LoadFactor
(116), TFPCustomHashTable.AvgChainLength (111), TFPCustomHashTable.VoidSlots (116), TFP-
CustomHashTable.Density (117)

7.11.21 TFPCustomHashTable.Density
Synopsis: Number of filled slots

Declaration: Property Density : LongWord
Visibility: public
Access: Read
Description: Density is the number of filled slots in the hash table.

See also: TFPCustomHashTable.ISEmpty (114), TFPCustomHashTable.Count (115), TFPCustomHashTable.LoadFactor
(116), TFPCustomHashTable.AvgChainLength (111), TFPCustomHashTable.VoidSlots (116), TFP-
CustomHashTable.Density (117)

7.12 TFPDataHashTable

7.12.1 Description

TFPDataHashTable is a TFPCustomHashTable (111) descendent which stores simple data point-
ers together with the keys. In case the data associated with the keys are objects, it’s better to use
TFPObjectHashTable (135), or for string data, TFPStringHashTable (144) is more suitable. The data
pointers are exposed with their keys through the Items (118) property.

7.12.2 Method overview

Page Property Description
118 Add Add a data pointer to the list.
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7.12.3 Property overview

Page Property Access Description
118  Items w Key-based access to the items in the table

7.12.4 TFPDataHashTable.Add
Synopsis: Add a data pointer to the list.

Declaration: procedure Add(const aKey: String;AItem: pointer); Virtual
Visibility: public
Description: Add adds a data pointer (AItem) to the list with key AKey.
Errors: If AKey already exists in the table, an exception is raised.

See also: TFPDataHashTable.Items (118)

7.12.5 TFPDataHashTable.ltems

Synopsis: Key-based access to the items in the table
Declaration: Property Items[index: String]: Pointer; default
Visibility: public
Access: Read,Write

Description: Ttems provides access to the items in the hash table using their key: the array index Index is the
key. A key which is not present will result in an Ni1 pointer.

See also: TFPStringHashTable.Add (144)

7.13 TFPHashList

7.13.1 Description

TFPHashList implements a fast hash class. The class is built for speed, therefore the key values
can be shortstrings only, and the data can only be pointers.

if a base class for an own hash class is wanted, the TFPCustomHashTable (111) class can be used.
If a hash class for objects is needed instead of pointers, the TFPHashObjectList (128) class can be
used.
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7.13.2 Method overview

Page Property Description

120 Add Add a new key/data pair to the list

120 Clear Clear the list

119  Create Create a new instance of the hashlist

121 Delete Delete an item from the list.

119  Destroy Removes an instance of the hashlist from the heap
121 Error Raise an error

121  Expand Expand the list

122 Extract Extract a pointer from the list

122 Find Find data associated with key

122 FindIndexOf Return index of named item.

123 FindWithHash Find first element with given name and hash value
124 ForEachCall Call a procedure for each element in the list
121 GetNextCollision  Get next collision number

120  HashOfIndex Return the hash valye of an item by index
122 IndexOf Return the index of the data pointer

120 NameOfIndex Returns the key name of an item by index
123 Pack Remove nil pointers from the list

123 Remove Remove first instance of a pointer

123 Rename Rename a key

124 ShowsStatistics Return some statistics for the list.

7.13.3 Property overview

Page Property Access Description

124 Capacity 1w Capacity of the list.

124 Count W Current number of elements in the list.
125  Items ™W Indexed array with pointers

125  List r Low-level hash list

125  Strs r Low-level memory area with strings.

7.13.4 TFPHashList.Create

Synopsis: Create a new instance of the hashlist

Visibility: public

Description: Create creates a new instance of TFPHashList on the heap and sets the hash capacity to 1.

See also: TFPHashList.Destroy (119)

Declaration: constructor Create

7.13.5 TFPHashList.Destroy

Synopsis: Removes an instance of the hashlist from the heap

Declaration: destructor Destroy;

Visibility: public

Description: Dest roy cleans up the memory structures maintained by the hashlist and removes the TFPHashList

instance from the heap.

Destroy should not be called directly, it’s better to use Free or FreeAndNil instead.

Override
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See also: TFPHashList.Create (119), TFPHashList.Clear (120)

7.13.6 TFPHashList.Add
Synopsis: Add a new key/data pair to the list

Declaration: function Add(const AName: shortstring;Item: Pointer) : Integer
Visibility: public

Description: Add adds a new data pointer (Item) with key AName to the list. It returns the position of the item
in the list.

Errors: If not enough memory is available to hold the key and data, an exception may be raised.

See also: TFPHashList.Extract (122), TFPHashList.Remove (123), TFPHashList.Delete (121)

7.13.7 TFPHashList.Clear
Synopsis: Clear the list

Declaration: procedure Clear
Visibility: public

Description: Clear removes all items from the list. It does not free the data items themselves. It frees all
memory needed to contain the items.

Errors: None.

See also: TFPHashList.Extract (122), TFPHashList.Remove (123), TFPHashList.Delete (121), TFPHashList. Add
(120)

7.13.8 TFPHashList.NameOfindex

Synopsis: Returns the key name of an item by index
Declaration: function NameOfIndex (Index: Integer) : ShortString
Visibility: public
Description: NameOf Index returns the key name of the item at position Index.
Errors: If Index is out of the valid range, an exception is raised.

See also: TFPHashList.HashOfIndex (120), TFPHashList.Find (122), TFPHashList.FindIndexOf (122), TF-
PHashList.FindWithHash (123)

7.13.9 TFPHashList.HashOflndex

Synopsis: Return the hash valye of an item by index
Declaration: function HashOfIndex (Index: Integer) : LongWord
Visibility: public

Description: HashOf Index returns the hash value of the item at position Index.
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Errors: If Index is out of the valid range, an exception is raised.

See also: TFPHashList.HashOfName (118), TFPHashList.Find (122), TFPHashList.FindIndexOf (122), TF-
PHashList.FindWithHash (123)

7.13.10 TFPHashList.GetNextCollision

Synopsis: Get next collision number
Declaration: function GetNextCollision(Index: Integer) : Integer
Visibility: public

Description: GetNextCollision returns the next collision in hash item Index. This is the count of items
with the same hash.means that the next it

Errors:

7.13.11 TFPHashList.Delete
Synopsis: Delete an item from the list.

Declaration: procedure Delete (Index: Integer)
Visibility: public
Description: Delete deletes the item at position Index. The data to which it points is not freed from memory.

Errors: TFPHashList.Extract (122)TFPHashList.Remove (123)TFPHashList.Add (120)

7.13.12 TFPHashList.Error

Synopsis: Raise an error
Declaration: procedure Error (const Msg: String;Data: PtrInt)
Visibility: public

Description: Error raises an EListError exception, with message Msg. The Data pointer is used to format
the message.

7.13.13 TFPHashList.Expand
Synopsis: Expand the list

Declaration: function Expand : TFPHashList
Visibility: public
Description: Expand enlarges the capacity of the list if the maximum capacity was reached. It returns itself.
Errors: If not enough memory is available, an exception may be raised.

See also: TFPHashList.Clear (120)
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7.13.14 TFPHashList.Extract

Synopsis: Extract a pointer from the list
Declaration: function Extract (item: Pointer) : Pointer
Visibility: public

Description: Ext ract removes the data item from the list, if it is in the list. It returns the pointer if it was
removed from the list, Ni1 otherwise.

Extract does a linear search, and is not very efficient.

See also: TFPHashList.Delete (121), TFPHashList.Remove (123), TFPHashList.Clear (120)

7.13.15 TFPHashList.IndexOf

Synopsis: Return the index of the data pointer
Declaration: function IndexOf (Item: Pointer) : Integer
Visibility: public

Description: IndexOf returns the index of the first occurrence of pointer Item. If the item is not in the list, -1
is returned.

The performed search is linear, and not very efficient.

See also: TFPHashList.HashOfIndex (120), TFPHashList.NameOfIndex (120), TFPHashList.Find (122), TF-
PHashList.FindIndexOf (122), TFPHashList.FindWithHash (123)

7.13.16 TFPHashList.Find
Synopsis: Find data associated with key

Declaration: function Find(const AName: shortstring) : Pointer
Visibility: public

Description: Find searches (using the hash) for the data item associated with item AName and returns the data
pointer associated with it. If the item is not found, N1i1 is returned. It uses the hash value of the key
to perform the search.

See also: TFPHashList.HashOfIndex (120), TFPHashList.NameOfIndex (120), TFPHashList.IndexOf (122),
TFPHashList. FindIndexOf (122), TFPHashList.FindWithHash (123)

7.13.17 TFPHashList.FindindexOf

Synopsis: Return index of named item.
Declaration: function FindIndexOf (const AName: shortstring) : Integer
Visibility: public

Description: FindIndexOf returns the index of the key AName, or -1 if the key does not exist in the list. It uses
the hash value to search for the key.

See also: TFPHashList.HashOfIndex (120), TFPHashList.NameOfIndex (120), TFPHashList.IndexOf (122),
TFPHashList.Find (122), TFPHashList.FindWithHash (123)
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7.13.18 TFPHashList.FindWithHash

Synopsis: Find first element with given name and hash value

Declaration: function FindWithHash (const AName: shortstring;AHash: LongWord)
Pointer

Visibility: public

Description: FindWithHash searches for the item with key AName. It uses the provided hash value AHash to
perform the search. If the item exists, the data pointer is returned, if not, the result is Ni1.

See also: TFPHashList.HashOfIndex (120), TFPHashList.NameOfIndex (120), TFPHashList.IndexOf (122),
TFPHashList.Find (122), TFPHashList.FindIndexOf (122)

7.13.19 TFPHashList.Rename
Synopsis: Rename a key

Declaration: function Rename (const AOldName: shortstring;const ANewName: shortstring)
Integer

Visibility: public

Description: Rename renames key AOldname to ANewName. The hash value is recomputed and the item is
moved in the list to it’s new position.

Errors: If an item with ANewName already exists, an exception will be raised.

7.13.20 TFPHashList.Remove

Synopsis: Remove first instance of a pointer
Declaration: function Remove (Item: Pointer) : Integer
Visibility: public

Description: Remove removes the first occurence of the data pointer Item in the list, if it is present. The return
value is the removed data pointer, or Ni1 if no data pointer was removed.

See also: TFPHashList.Delete (121), TFPHashList.Clear (120), TFPHashList.Extract (122)

7.13.21 TFPHashList.Pack

Synopsis: Remove nil pointers from the list
Declaration: procedure Pack
Visibility: public
Description: Pack removes all Ni1 items from the list, and frees all unused memory.

See also: TFPHashList.Clear (120)
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7.13.22 TFPHashList.ShowStatistics

Synopsis: Return some statistics for the list.
Declaration: procedure ShowStatistics
Visibility: public

Description: showStatistics prints some information about the hash list to standard output. It prints the
following values:

HashSizeSize of the hash table
HashMeanMean hash value
HashStdDevStandard deviation of hash values
ListSizeSize and capacity of the list

StringSizeSize and capacity of key strings

7.13.23 TFPHashList.ForEachCall

Synopsis: Call a procedure for each element in the list

Declaration: procedure ForEachCall (proc2call: TListCallback;arg: pointer)
procedure ForEachCall (proc2call: TListStaticCallback;arg: pointer)

Visibility: public

Description: ForEachCall loops over the items in the list and calls proc2call, passing it the item and arg.

7.13.24 TFPHashList.Capacity
Synopsis: Capacity of the list.
Declaration: Property Capacity : Integer
Visibility: public
Access: Read,Write

Description: Capacity returns the current capacity of the list. The capacity is expanded as more elements are
added to the list. If a good estimate of the number of elements that will be added to the list, the
property can be set to a sufficiently large value to avoid reallocation of memory each time the list
needs to grow.

See also: TFPHashList.Count (124), TFPHashList.Items (125)

7.13.25 TFPHashList.Count

Synopsis: Current number of elements in the list.
Declaration: Property Count : Integer
Visibility: public
Access: Read,Write
Description: Count is the current number of elements in the list.

See also: TFPHashList.Capacity (124), TFPHashList.Items (125)
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7.13.26 TFPHashList.ltems
Synopsis: Indexed array with pointers

Declaration: Property Items[Index: Integer]: Pointer; default
Visibility: public
Access: Read, Write
Description: Items provides indexed access to the pointers, the index runs from 0 to Count-1 (124).
Errors: Specifying an invalid index will result in an exception.

See also: TFPHashList.Capacity (124), TFPHashList.Count (124)

7.13.27 TFPHashList.List

Synopsis: Low-level hash list
Declaration: Property List : PHashItemList
Visibility: public
Access: Read
Description: 1.1 st exposes the low-level item list (101). It should not be used directly.

See also: TFPHashList.Strs (125), THashItemList (101)

7.13.28 TFPHashList.Strs

Synopsis: Low-level memory area with strings.
Declaration: Property Strs : PChar
Visibility: public
Access: Read
Description: St rs exposes the raw memory area with the strings.

See also: TFPHashList.List (125)

7.14 TFPHashObject

7.14.1 Description

TFPHashObject is a TObject descendent which is aware of the TFPHashObjectList (128) class.
It has a name property and an owning list: if the name is changed, it will reposition itself in the list
which owns it. It offers methods to change the owning list: the object will correctly remove itself
from the list which currently owns it, and insert itself in the new list.
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7.14.2 Method overview

Page Property Description

126  ChangeOwner Change the list owning the object.

127  ChangeOwnerAndName Simultaneously change the list owning the object and the
name of the object.

126 Create Create a named instance, and insert in a hash list.
126  CreateNotOwned Create an instance not owned by any list.
127  Rename Rename the object

7.14.3 Property overview

Page Property Access Description
127  Hash r Hash value
127  Name r Current name of the object

7.14.4 TFPHashObject.CreateNotOwned
Synopsis: Create an instance not owned by any list.
Declaration: constructor CreateNotOwned
Visibility: public
Description: CreateNotOwned creates an instance of TFPHashObject which is not owned by any TF-

PHashObjectList (128) hash list. It also has no name when created in this way.

See also: TFPHashObject.Name (127), TFPHashObject.ChangeOwner (126), TFPHashObject.ChangeOwnerAndName
127)

7.14.5 TFPHashObject.Create
Synopsis: Create a named instance, and insert in a hash list.

Declaration: constructor Create (HashObjectList: TFPHashObjectList;
const s: shortstring)

Visibility: public

Description: Create creates an instance of TFPHashOb ject, gives it the name S and inserts it in the hash list
HashObjectList (128).

See also: TFPHashObject.CreateNotOwned (126), TFPHashObject.ChangeOwner (126), TFPHashObject.Name
127)

7.14.6 TFPHashObject.ChangeOwner
Synopsis: Change the list owning the object.
Declaration: procedure ChangeOwner (HashObjectList: TFPHashObjectList)
Visibility: public

Description: ChangeOwner can be used to move the object between hash lists: The object will be removed
correctly from the hash list that currently owns it, and will be inserted in the list HashOb jectList.

Errors: If an object with the same name already is present in the new hash list, an exception will be raised.

See also: TFPHashObject.ChangeOwnerAndName (127), TFPHashObject.Name (127)
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7.14.7 TFPHashObject.ChangeOwnerAndName

Synopsis: Simultaneously change the list owning the object and the name of the object.

Declaration: procedure ChangeOwnerAndName (HashObjectList: TFPHashObjectList;
const s: shortstring)

Visibility: public

Description: ChangeOwnerAndName can be used to move the object between hash lists: The object will be
removed correctly from the hash list that currently owns it (using the current name), and will be
inserted in the list HashObjectList with the new name S.

Errors: If the new name already is present in the new hash list, an exception will be raised.

See also: TFPHashObject.ChangeOwner (126), TFPHashObject.Name (127)

7.14.8 TFPHashObject.Rename
Synopsis: Rename the object

Declaration: procedure Rename (const ANewName: shortstring)
Visibility: public
Description: Rename changes the name of the object, and notifies the hash list of this change.
Errors: If the new name already is present in the hash list, an exception will be raised.

See also: TFPHashObject.ChangeOwner (126), TFPHashObject.ChangeOwnerAndName (127), TFPHashOb-
ject.Name (127)

7.14.9 TFPHashObject.Name

Synopsis: Current name of the object
Declaration: Property Name : shortstring
Visibility: public
Access: Read
Description: Name is the name of the object, it is stored in the hash list using this name as the key.

See also: TFPHashObject.Rename (127), TFPHashObject.ChangeOwnerAndName (127)

7.14.10 TFPHashObject.Hash

Synopsis: Hash value
Declaration: Property Hash : LongWord
Visibility: public
Access: Read
Description: Hash is the hash value of the object in the hash list that owns it.

See also: TFPHashObject.Name (127)
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7.15 TFPHashObjectList

7.15.1 Method overview
Page Property Description
129  Add Add a new key/data pair to the list
129  Clear Clear the list
128  Create Create a new instance of the hashlist
130  Delete Delete an object from the list.
128  Destroy Removes an instance of the hashlist from the heap
130 Expand Expand the list
131 Extract Extract a object instance from the list
131  Find Find data associated with key
132 FindIndexOf Return index of named object.
132 FindInstanceOf Search an instance of a certain class
132 FindWithHash Find first element with given name and hash value
133 ForEachCall Call a procedure for each object in the list
130 GetNextCollision  Get next collision number
130 HashOfIndex Return the hash valye of an object by index
131  IndexOf Return the index of the object instance
129  NameOflIndex Returns the key name of an object by index
133 Pack Remove nil object instances from the list
131  Remove Remove first occurrence of a object instance
132 Rename Rename a key
133 ShowsStatistics Return some statistics for the list.

7.15.2 Property overview

Page Property Access  Description

133 Capacity w Capacity of the list.

134 Count w Current number of elements in the list.
134 Items ™w Indexed array with object instances

134 List r Low-level hash list

134 OwnsObjects rw Does the list own the objects it contains

7.15.3 TFPHashObjectList.Create

Synopsis: Create a new instance of the hashlist

Declaration: constructor Create (FreeObjects: Boolean)

Visibility: public

Description: Create creates a new instance of TFPHashObjectList on the heap and sets the hash capacity
to 1.

If FreeObjects is True (the default), then the list owns the objects: when an object is removed
from the list, it is destroyed (freed from memory). Clearing the list will free all objects in the list.

See also: TFPHashObjectList.Destroy (128), TFPHashObjectList.OwnsObjects (134)

7.15.4 TFPHashObjectList.Destroy

Synopsis: Removes an instance of the hashlist from the heap
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Declaration: destructor Destroy; Override
Visibility: public

Description: De st roy cleans up the memory structures maintained by the hashlist and removes the TFPHashObjectList
instance from the heap. If the list owns its objects, they are freed from memory as well.

Destroy should not be called directly, it’s better to use Free or FreeAndNil instead.

See also: TFPHashObjectList.Create (128), TFPHashObjectList.Clear (129)

7.15.5 TFPHashObjectList.Clear
Synopsis: Clear the list

Declaration: procedure Clear
Visibility: public

Description: C1lear removes all objects from the list. It does not free the objects themselves, unless OwnsObjects
(134) is True. It always frees all memory needed to contain the objects.

Errors: None.

See also: TFPHashObjectList.Extract (131), TFPHashObjectList.Remove (131), TFPHashObjectList.Delete
(130), TFPHashObjectList.Add (129)

7.15.6 TFPHashObjectList.Add
Synopsis: Add a new key/data pair to the list

Declaration: function Add(const AName: shortstring;AObject: TObject) : Integer
Visibility: public

Description: 2dd adds a new object instance (AOb ject) with key AName to the list. It returns the position of
the object in the list.

Errors: If not enough memory is available to hold the key and data, an exception may be raised. If an object
with this name already exists in the list, an exception is raised.

See also: TFPHashObjectList.Extract (131), TFPHashObjectList.Remove (131), TFPHashObjectList.Delete
(130)

7.15.7 TFPHashObjectList.NameOfindex

Synopsis: Returns the key name of an object by index
Declaration: function NameOfIndex (Index: Integer) : ShortString
Visibility: public
Description: NameOf Index returns the key name of the object at position Index.
Errors: If Index is out of the valid range, an exception is raised.

See also: TFPHashObjectList.HashOfIndex (130), TFPHashObjectList.Find (131), TFPHashObjectList.FindIndexOf
(132), TFPHashObjectList.FindWithHash (132)

129



CHAPTER 7. REFERENCE FOR UNIT "CONTNRS’

7.15.8 TFPHashObjectList.HashOfindex

Synopsis: Return the hash valye of an object by index
Declaration: function HashOfIndex (Index: Integer) : LongWord
Visibility: public
Description: HashOf Index returns the hash value of the object at position Index.
Errors: If Index is out of the valid range, an exception is raised.

See also: TFPHashObjectList.HashOfName (128), TFPHashObjectList.Find (131), TFPHashObjectList.FindIndexOf
(132), TFPHashObjectList.FindWithHash (132)

7.15.9 TFPHashObjectList.GetNextCollision
Synopsis: Get next collision number

Declaration: function GetNextCollision (Index: Integer) : Integer
Visibility: public
Description: Get next collision number

Errors:

7.15.10 TFPHashObjectList.Delete

Synopsis: Delete an object from the list.
Declaration: procedure Delete (Index: Integer)
Visibility: public

Description: Delete deletes the object at position ITndex. If OwnsObjects (134) is True, then the object itself
is also freed from memory.

See also: TFPHashObjectList.Extract (131), TFPHashObjectList.Remove (131), TFPHashObjectList. Add (129),
TFPHashObjectList.OwnsObjects (134)

7.15.11 TFPHashObjectList.Expand
Synopsis: Expand the list

Declaration: function Expand : TFPHashObjectList
Visibility: public
Description: Expand enlarges the capacity of the list if the maximum capacity was reached. It returns itself.
Errors: If not enough memory is available, an exception may be raised.

See also: TFPHashObjectList.Clear (129)
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7.15.12 TFPHashObjectList.Extract

Synopsis: Extract a object instance from the list
Declaration: function Extract (Item: TObject) : TObject
Visibility: public

Description: Ext ract removes the data object from the list, if it is in the list. It returns the object instance if it
was removed from the list, Ni1 otherwise. The object is not freed from memory, regardless of the
value of OwnsObjects (134).

Extract does a linear search, and is not very efficient.

See also: TFPHashObjectList.Delete (130), TFPHashObjectList.Remove (131), TFPHashObjectList.Clear (129)

7.15.13 TFPHashObjectList.Remove

Synopsis: Remove first occurrence of a object instance
Declaration: function Remove (AObject: TObject) : Integer
Visibility: public

Description: Remove removes the first occurence of the object instance Item in the list, if it is present. The
return value is the location of the removed object instance, or —1 if no object instance was removed.

If OwnsObjects (134) is True, then the object itself is also freed from memory.

See also: TFPHashObjectList.Delete (130), TFPHashObjectList.Clear (129), TFPHashObjectList.Extract (131)

7.15.14 TFPHashObjectList.IndexOf
Synopsis: Return the index of the object instance

Declaration: function IndexOf (AObject: TObject) : Integer
Visibility: public

Description: IndexOf returns the index of the first occurrence of object instance AOb ject. If the object is not
in the list, -1 is returned.

The performed search is linear, and not very efficient.

See also: TFPHashObjectList.HashOfIndex (130), TFPHashObjectList. NameOflIndex (129), TFPHashObjectList.Find
(131), TFPHashObjectList.FindIndexOf (132), TFPHashObjectList.FindWithHash (132)

7.15.15 TFPHashObjectList.Find
Synopsis: Find data associated with key

Declaration: function Find(const s: shortstring) : TObject
Visibility: public

Description: Find searches (using the hash) for the data object associated with key AName and returns the data
object instance associated with it. If the object is not found, Nil is returned. It uses the hash value
of the key to perform the search.

See also: TFPHashObjectList. HashOfIndex (130), TFPHashObjectList. NameOflIndex (129), TFPHashObjectList.IndexOf
(131), TFPHashObjectList.FindIndexOf (132), TFPHashObjectList.FindWithHash (132)
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7.15.16 TFPHashObjectList.FindindexOf

Synopsis: Return index of named object.
Declaration: function FindIndexOf (const s: shortstring) : Integer
Visibility: public

Description: FindIndexOf returns the index of the key AName, or -1 if the key does not exist in the list. It uses
the hash value to search for the key.

See also: TFPHashObjectList. HashOfIndex (130), TFPHashObjectList. NameOflIndex (129), TFPHashObjectList.IndexOf
(131), TFPHashObjectList.Find (131), TFPHashObjectList.FindWithHash (132)

7.15.17 TFPHashObjectList.FindWithHash

Synopsis: Find first element with given name and hash value

Declaration: function FindWithHash (const AName: shortstring;AHash: LongWord)
Pointer

Visibility: public

Description: FindWithHash searches for the object with key AName. It uses the provided hash value AHash
to perform the search. If the object exists, the data object instance is returned, if not, the result is
Nil.

See also: TFPHashObjectList.HashOfIndex (130), TFPHashObjectList. NameOflIndex (129), TFPHashObjectList.IndexOf
(131), TFPHashObjectList.Find (131), TFPHashObjectList.FindIndexOf (132)

7.15.18 TFPHashObjectList.Rename

Synopsis: Rename a key

Declaration: function Rename (const AOldName: shortstring;const ANewName: shortstring)
Integer

Visibility: public

Description: Rename renames key AOldname to ANewName. The hash value is recomputed and the object is
moved in the list to it’s new position.

Errors: If an object with ANewName already exists, an exception will be raised.

7.15.19 TFPHashObjectList.FindInstanceOf

Synopsis: Search an instance of a certain class

Declaration: function FindInstanceOf (AClass: TClass;AExact: Boolean;
AStartAt: Integer) : Integer
Visibility: public

Description: FindInstanceOf searches the list for an instance of class AClass. It starts searching at position
AStartAt. If AExact is True, only instances of class AClass are considered. If AExact is
False, then descendent classes of AClass are also taken into account when searching. If no
instance is found, Ni1 is returned.
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7.15.20 TFPHashObjectList.Pack

Synopsis: Remove nil object instances from the list
Declaration: procedure Pack
Visibility: public
Description: Pack removes all Ni1l objects from the list, and frees all unused memory.

See also: TFPHashObjectList.Clear (129)

7.15.21 TFPHashObjectList.ShowStatistics
Synopsis: Return some statistics for the list.

Declaration: procedure ShowStatistics
Visibility: public

Description: ShowStatistics prints some information about the hash list to standard output. It prints the
following values:

HashSizeSize of the hash table
HashMeanMean hash value
HashStdDevStandard deviation of hash values
ListSizeSize and capacity of the list
StringSizeSize and capacity of key strings

7.15.22 TFPHashObjectList.ForEachCall

Synopsis: Call a procedure for each object in the list

Declaration: procedure ForEachCall (proc2call: TObjectListCallback;arg: pointer)
procedure ForEachCall (proc2call: TObjectListStaticCallback;arg: pointer)

Visibility: public

Description: ForEachCall loops over the objects in the list and calls proc2call, passing it the object and
arg.

7.15.23 TFPHashObjectList.Capacity
Synopsis: Capacity of the list.
Declaration: Property Capacity : Integer
Visibility: public
Access: Read,Write

Description: Capacity returns the current capacity of the list. The capacity is expanded as more elements are
added to the list. If a good estimate of the number of elements that will be added to the list, the
property can be set to a sufficiently large value to avoid reallocation of memory each time the list
needs to grow.

See also: TFPHashObjectList.Count (134), TFPHashObjectList.Items (134)
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7.15.24 TFPHashObjectList.Count

Synopsis: Current number of elements in the list.
Declaration: Property Count : Integer
Visibility: public
Access: Read,Write
Description: Count is the current number of elements in the list.

See also: TFPHashObjectList.Capacity (133), TFPHashObjectList.Items (134)

7.15.25 TFPHashObjectList.OwnsObjects

Synopsis: Does the list own the objects it contains
Declaration: Property OwnsObjects : Boolean
Visibility: public
Access: Read,Write

Description: OwnsOb-jects determines what to do when an object is removed from the list: if it is True (the
default), then the list owns the objects: when an object is removed from the list, it is destroyed (freed
from memory). Clearing the list will free all objects in the list.

The value of OwnsOb jects is set when the hash list is created, and cannot be changed during the
lifetime of the hash list.

See also: TFPHashObjectList.Create (128)

7.15.26 TFPHashObjectList.ltems
Synopsis: Indexed array with object instances

Declaration: Property Items[Index: Integer]: TObject; default
Visibility: public
Access: Read,Write
Description: Ttems provides indexed access to the object instances, the index runs from 0 to Count-1 (134).
Errors: Specifying an invalid index will result in an exception.

See also: TFPHashObjectList.Capacity (133), TFPHashObjectList.Count (134)

7.15.27 TFPHashObijectList.List
Synopsis: Low-level hash list

Declaration: Property List : TFPHashList
Visibility: public
Access: Read
Description: List exposes the low-level hash list (118). It should not be used directly.

See also: TFPHashList (118)
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7.16 TFPObjectHashTable

7.16.1 Description

TFPStringHashTable is a TFPCustomHashTable (111) descendent which stores object instances
together with the keys. In case the data associated with the keys are strings themselves, it’s better
to use TFPStringHashTable (144), or for arbitrary pointer data, TFPDataHashTable (117) is more
suitable. The objects are exposed with their keys through the Items (136) property.

7.16.2 Method overview
Page Property Description
136  Add Add a new object to the hash table
135  Create Create a new instance of TFPObjectHashTable
135  CreateWith Create a new hash table with given size and hash function

7.16.3 Property overview

Page Property Access  Description
136  Items rw Key-based access to the objects
136 OwnsObjects 1w Does the hash table own the objects ?

7.16.4 TFPObjectHashTable.Create
Synopsis: Create a new instance of TFPObjectHashTable
Declaration: constructor Create (AOwnsObjects: Boolean)
Visibility: public
Description: Create creates a new instance of TFPObjectHashTable on the heap. It sets the OwnsObjects
(136) property to AOwnsObjects, and then calls the inherited Create. If AOwnsObjects is

set to True, then the hash table owns the objects: whenever an object is removed from the list, it is
automatically freed.

Errors: If not enough memory is available on the heap, an exception may be raised.

See also: TFPObjectHashTable.OwnsObjects (136), TFPObjectHashTable.CreateWith (135), TFPObjectHashTable.Items
(136)

7.16.5 TFPObjectHashTable.CreateWith

Synopsis: Create a new hash table with given size and hash function

Declaration: constructor CreateWith (AHashTableSize: LongWord;
aHashFunc: THashFunction;AOwnsObjects: Boolean)
Visibility: public

Description: CreateWith sets the OwnsObjects (136) property to AOwnsObjects, and then calls the in-
herited CreateWith. If AOwnsObjects is set to True, then the hash table owns the objects:
whenever an object is removed from the list, it is automatically freed.

This constructor should be used when a table size and hash algorithm should be specified that differ
from the default table size and hash algorithm.
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Errors: If not enough memory is available on the heap, an exception may be raised.

See also: TFPObjectHashTable.OwnsObjects (136), TFPObjectHashTable.Create (135), TFPObjectHashTable.Items
(136)

7.16.6 TFPObjectHashTable.Add
Synopsis: Add a new object to the hash table

Declaration: procedure Add(const aKey: String;AItem: TObject); Virtual
Visibility: public
Description: Add adds the object ATtem to the hash table, and associates it with key aKey.
Errors: If the key aKey is already in the hash table, an exception will be raised.

See also: TFPObjectHashTable.Items (136)

7.16.7 TFPObjectHashTable.ltems
Synopsis: Key-based access to the objects

Declaration: Property Ttems[index: String]: TObject; default
Visibility: public
Access: Read,Write

Description: Items provides access to the objects in the hash table using their key: the array index Index is
the key. A key which is not present will result in an N1i1 instance.

See also: TFPObjectHashTable.Add (136)

7.16.8 TFPObjectHashTable.OwnsObjects

Synopsis: Does the hash table own the objects ?
Declaration: Property OwnsObjects : Boolean
Visibility: public
Access: Read,Write

Description: OwnsOb-jects determines what happens with objects which are removed from the hash table: if
True, then removing an object from the hash list will free the object. If False, the object is not
freed. Note that way in which the object is removed is not relevant: be it Delete, Remove or
Clear.

See also: TFPObjectHashTable.Create (135), TFPObjectHashTable.Items (136)
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7.17 TFPObjectList

7.17.1 Description

TFPObjectList is a TFPList (??) based list which has as the default array property TObjects (??)
instead of pointers. By default it also manages the objects: when an object is deleted or removed
from the list, it is automatically freed. This behaviour can be disabled when the list is created.

In difference with TObjectList (149), TFPOb jectList offers no notification mechanism of list op-
erations, allowing it to be faster than TOb jectList. For the same reason, it is also not a descendent
of TFPList (although it uses one internally).

7.17.2 Method overview

Page Property Description

138 Add Add an object to the list.

142 Assign Copy the contents of a list.

138 Clear Clear all elements in the list.

137 Create Create a new object list

138 Delete Delete an element from the list.

138 Destroy Clears the list and destroys the list instance

139  Exchange Exchange the location of two objects

139  Expand Expand the capacity of the list.

139  Extract Extract an object from the list

140  FindInstanceOf Search for an instance of a certain class

141 First Return the first non-nil object in the list

142 ForEachCall For each object in the list, call a method or procedure, passing it the
object.

140  IndexOf Search for an object in the list

140  Insert Insert a new object in the list

141 Last Return the last non-nil object in the list.

141 Move Move an object to another location in the list.

142 Pack Remove all Ni1 references from the list

140  Remove Remove an item from the list.

142 Sort Sort the list of objects

7.17.3 Property overview

Page Property Access  Description

143 Capacity rw Capacity of the list

143 Count ™w Number of elements in the list.

144  Items ™w Indexed access to the elements of the list.

144 List r Internal list used to keep the objects.

143 OwnsObjects rw Should the list free elements when they are removed.

7.17.4 TFPObjectList.Create
Synopsis: Create a new object list

Declaration: constructor Create
constructor Create (FreeObjects: Boolean)

Visibility: public
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Description: Create instantiates a new object list. The FreeObjects parameter determines whether objects
that are removed from the list should also be freed from memory. By default this is True. This
behaviour can be changed after the list was instantiated.

Errors: None.

See also: TFPObjectList.Destroy (138), TFPObjectList.OwnsObjects (143), TObjectList (149)

7.17.5 TFPObjectList.Destroy

Synopsis: Clears the list and destroys the list instance
Declaration: destructor Destroy; Override
Visibility: public
Description: Dest roy clears the list, freeing all objects in the list if OwnsObjects (143) is True.

See also: TFPObjectList.OwnsObjects (143), TObjectList.Create (150)

7.17.6 TFPObjectList.Clear

Synopsis: Clear all elements in the list.
Declaration: procedure Clear
Visibility: public
Description: Removes all objects from the list, freeing all objects in the list if OwnsObjects (143) is True.

See also: TObjectList.Destroy (149)

7.17.7 TFPObjectList.Add
Synopsis: Add an object to the list.

Declaration: function Add(AObject: TObject) : Integer
Visibility: public
Description: Add adds AObject to the list and returns the index of the object in the list.

Note that when OwnsObjects (143) is True, an object should not be added twice to the list: this will
result in memory corruption when the object is freed (as it will be freed twice). The Add method
does not check this, however.

Errors: None.

See also: TFPObjectList.OwnsObjects (143), TFPObjectList.Delete (138)

7.17.8 TFPObjectList.Delete

Synopsis: Delete an element from the list.
Declaration: procedure Delete (Index: Integer)

Visibility: public
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Description: Delete removes the object at index Index from the list. When OwnsObjects (143) is True, the
object is also freed.

Errors: An access violation may occur when OwnsObjects (143) is True and either the object was freed
externally, or when the same object is in the same list twice.

See also: TTFPObjectList.Remove (98), TFPObjectList.Extract (139), TFPObjectList.OwnsObjects (143),
TTFPObjectList.Add (98), TTFPObjectList.Clear (98)

7.17.9 TFPObjectList.Exchange

Synopsis: Exchange the location of two objects
Declaration: procedure Exchange (Indexl: Integer;Index2: Integer)
Visibility: public

Description: Exchange exchanges the objects at indexes Index1 and Index2 in a direct operation (i.e. no
delete/add is performed).

Errors: If either Index1 or Index?2 is invalid, an exception will be raised.

See also: TTFPObjectList.Add (98), TTFPObjectList.Delete (98)

7.17.10 TFPObjectList.Expand
Synopsis: Expand the capacity of the list.

Declaration: function Expand : TFPObjectList
Visibility: public

Description: Expand increases the capacity of the list. It calls #rtl.classes.tfplist.expand (??) and then returns a
reference to itself.

Errors: If there is not enough memory to expand the list, an exception will be raised.

See also: TFPObjectList.Pack (142), TFPObjectList.Clear (138), #rtl.classes.tfplist.expand (??)

7.17.11 TFPObjectList.Extract

Synopsis: Extract an object from the list
Declaration: function Extract (Item: TObject) : TObject
Visibility: public

Description: Ext ract removes ITtem from the list, if it is present in the list. It returns Ttem if it was found,
Nil if item was not present in the list.

Note that the object is not freed, and that only the first found object is removed from the list.
Errors: None.

See also: TFPObjectList.Pack (142), TFPObjectList.Clear (138), TFPObjectList.Remove (140), TFPObjectList.Delete
(138)
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7.17.12 TFPObjectList.Remove

Synopsis: Remove an item from the list.
Declaration: function Remove (AObject: TObject) : Integer
Visibility: public

Description: Remove removes Item from the list, if it is present in the list. It frees Item if OwnsObjects (143)
is True, and returns the index of the object that was found in the list, or -1 if the object was not
found.

Note that only the first found object is removed from the list.
Errors: None.

See also: TFPObjectList.Pack (142), TFPObjectList.Clear (138), TFPObjectList.Delete (138), TFPObjectList.Extract
(139)

7.17.13 TFPObjectList.IndexOf
Synopsis: Search for an object in the list

Declaration: function IndexOf (AObject: TObject) : Integer
Visibility: public

Description: IndexOf searches for the presence of A0bject in the list, and returns the location (index) in the
list. The index is 0-based, and -1 is returned if AOb ject was not found in the list.

Errors: None.

See also: TFPObjectList.Items (144), TFPObjectList.Remove (140), TFPObjectList.Extract (139)

7.17.14 TFPObjectList.FindinstanceOf

Synopsis: Search for an instance of a certain class

Declaration: function FindInstanceOf (AClass: TClass;AExact: Boolean;
AStartAt: Integer) : Integer

Visibility: public

Description: FindInstanceOf will look through the instances in the list and will return the first instance which
is a descendent of class AClass if AExact is False. If AExact is true, then the instance should
be of class AClass.

If no instance of the requested class is found, Ni1l is returned.
Errors: None.

See also: TFPObjectList.IndexOf (140)
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7.17.15 TFPObijectList.Insert

Synopsis: Insert a new object in the list
Declaration: procedure Insert (Index: Integer;AObject: TObject)
Visibility: public

Description: Insert inserts AObject at position Index in the list. All elements in the list after this position
are shifted. The index is zero based, i.e. an insert at position 0 will insert an object at the first position
of the list.

Errors: None.

See also: TFPObjectList.Add (138), TFPObjectList.Delete (138)

7.17.16 TFPObijectList.First

Synopsis: Return the first non-nil object in the list
Declaration: function First : TObject
Visibility: public

Description: First returns a reference to the first non-Ni1 element in the list. If no non-Ni 1 element is found,
Nil is returned.

Errors: None.

See also: TFPObjectList.Last (141), TFPObjectList.Pack (142)

7.17.17 TFPODbjectList.Last

Synopsis: Return the last non-nil object in the list.
Declaration: function Last : TObject
Visibility: public

Description: Last returns a reference to the last non-Nil element in the list. If no non-Nil element is found,
Nil is returned.

Errors: None.

See also: TFPObjectList.First (141), TFPObjectList.Pack (142)

7.17.18 TFPObjectList.Move

Synopsis: Move an object to another location in the list.
Declaration: procedure Move (CurIndex: Integer;NewIndex: Integer)
Visibility: public

Description: Move moves the object at current location CurIndex to location NewIndex. Note that the
NewIndex is determined affer the object was removed from location Cur Index, and can hence be
shifted with 1 position if CurIndex is less than NewIndex.

Contrary to exchange (139), the move operation is done by extracting the object from it’s current
location and inserting it at the new location.
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Errors: If either Cur Index or NewIndex is out of range, an exception may occur.

See also: TFPObjectList.Exchange (139), TFPObjectList.Delete (138), TFPObjectList.Insert (140)

7.17.19 TFPObjectList.Assign

Synopsis: Copy the contents of a list.
Declaration: procedure Assign (Obj: TFPObjectList)
Visibility: public
Description: Assign copies the contents of Ob j if Obj is of type TFPObjectList

Errors: None.

7.17.20 TFPObjectList.Pack

Synopsis: Remove all Nil references from the list
Declaration: procedure Pack
Visibility: public
Description: Pack removes all Ni1 elements from the list.
Errors: None.

See also: TFPObjectList.First (141), TFPObjectList.Last (141)

7.17.21 TFPObijectList.Sort
Synopsis: Sort the list of objects

Declaration: procedure Sort (Compare: TListSortCompare)
Visibility: public

Description: sort will perform a quick-sort on the list, using Compare as the compare algorithm. This function
should accept 2 pointers and should return the following result:

less than OIf the first pointer comes before the second.
equal to OIf the pointers have the same value.

larger than 0If the first pointer comes after the second.

The function should be able to deal with Ni1l values.
Errors: None.

See also: #rtl.classes. TList.Sort (??)
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7.17.22 TFPObjectList.ForEachCall

Synopsis: For each object in the list, call a method or procedure, passing it the object.

Declaration: procedure ForEachCall (proc2call: TObjectListCallback;arg: pointer)
procedure ForEachCall (proc2call: TObjectListStaticCallback;arg: pointer)

Visibility: public

Description: ForEachCall loops through all objects in the list, and calls proc2call, passing it the object in
the list. Additionally, arg is also passed to the procedure. Proc2call can be a plain procedure or
can be a method of a class.

Errors: None.

See also: TObjectListStaticCallback (102), TObjectListCallback (101)

7.17.23 TFPObjectList.Capacity
Synopsis: Capacity of the list
Declaration: Property Capacity : Integer
Visibility: public
Access: Read,Write

Description: Capacity is the number of elements that the list can contain before it needs to expand itself, i.e.,
reserve more memory for pointers. It is always equal or larger than Count (143).

See also: TFPObjectList.Count (143)

7.17.24 TFPObjectList.Count

Synopsis: Number of elements in the list.
Declaration: Property Count : Integer
Visibility: public
Access: Read,Write
Description: Count is the number of elements in the list. Note that this includes Ni1 elements.

See also: TFPObjectList.Capacity (143)

7.17.25 TFPODbjectList.OwnsObjects

Synopsis: Should the list free elements when they are removed.
Declaration: Property OwnsObjects : Boolean
Visibility: public

Access: Read,Write
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Description: OwnsOb-jects determines whether the objects in the list should be freed when they are removed
(not extracted) from the list, or when the list is cleared. If the property is True then they are freed.
If the property is False the elements are not freed.

The value is usually set in the constructor, and is seldom changed during the lifetime of the list. It
defaults to True.

See also: TFPObjectList.Create (137), TFPObjectList.Delete (138), TFPObjectList.Remove (140), TFPOb-
jectList.Clear (138)

7.17.26 TFPObjectList.ltems

Synopsis: Indexed access to the elements of the list.
Declaration: Property Items[Index: Integer]: TObject; default
Visibility: public
Access: Read,Write

Description: Items is the default property of the list. It provides indexed access to the elements in the list. The
index Index is zero based, i.e., runs from 0 (zero) to Count—1.

See also: TFPObjectList.Count (143)

7.17.27 TFPObjectList.List
Synopsis: Internal list used to keep the objects.
Declaration: Property List : TFPList
Visibility: public
Access: Read
Description: List is a reference to the TFPList (??) instance used to manage the elements in the list.

See also: #rtl.classes.tfplist (??)

7.18 TFPStringHashTable

7.18.1 Description

TFPStringHashTable is a TFPCustomHashTable (111) descendent which stores simple strings
together with the keys. In case the data associated with the keys are objects, it’s better to use TFPOb-
jectHashTable (135), or for arbitrary pointer data, TFPDataHashTable (117) is more suitable. The
strings are exposed with their keys through the Items (145) property.

7.18.2 Method overview

Page Property Description
144  Add Add a new string to the hash list

7.18.3 Property overview

Page Property Access Description
145  Items ™w Key based access to the strings in the hash table
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7.18.4 TFPStringHashTable.Add
Synopsis: Add a new string to the hash list

Declaration: procedure Add (const aKey: String;const altem: String); Virtual
Visibility: public
Description: Add adds a new string AItem to the hash list with key AKey.
Errors: If a string with key Akey already exists in the hash table, an exception will be raised.

See also: TFPStringHashTable.Items (145)

7.18.5 TFPStringHashTable.ltems

Synopsis: Key based access to the strings in the hash table
Declaration: Property Items[index: String]: String; default
Visibility: public
Access: Read,Write

Description: Items provides access to the strings in the hash table using their key: the array index Index is the
key. A key which is not present will result in an empty string.

See also: TFPStringHashTable.Add (144)

7.19 THTCustomNode

7.19.1 Description

THTCustomNode is used by the TFPCustomHashTable (111) class to store the keys and associated
values.

7.19.2 Method overview

Page Property Description
145  CreateWith Create a new instance of THTCustomNode
146  HasKey Check whether this node matches the given key.

7.19.3 Property overview

Page Property Access Description
146  Key r Key value associated with this hash item.

7.19.4 THTCustomNode.CreateWith

Synopsis: Create a new instance of THTCustomNode
Declaration: constructor CreateWith (const AString: String)

Visibility: public
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Description: CreateWith creates a new instance of THTCustomNode and stores the string AString in it.
It should never be necessary to call this method directly, it will be called by the TFPHashTable (98)
class when needed.

Errors: If no more memory is available, an exception may be raised.

See also: TFPHashTable (98)

7.19.5 THTCustomNode.HasKey

Synopsis: Check whether this node matches the given key.
Declaration: function HasKey (const AKey: String) : Boolean
Visibility: public

Description: HasKey checks whether this node matches the given key AKey, by comparing it with the stored
key. It returns True if it does, False if not.

Errors: None.

See also: THTCustomNode.Key (146)

7.19.6 THTCustomNode.Key

Synopsis: Key value associated with this hash item.
Declaration: Property Key : String
Visibility: public
Access: Read

Description: Key is the key value associated with this hash item. It is stored when the item is created, and is
read-only.

See also: THTCustomNode.CreateWith (145)

7.20 THTDataNode

7.20.1 Description

THTDataNode is used by TDataHashTable (98) to store the hash items in. It simply holds the data
pointer.

It should not be necessary to use THTDataNode directly, it’s only for inner use by TFPDataHashTable

7.20.2 Property overview

Page Property Access Description
146  Data ™™ Data pointer
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7.20.3 THTDataNode.Data
Synopsis: Data pointer
Declaration: Property Data : pointer
Visibility: public
Access: Read, Write

Description: Pointer containing the user data associated with the hash value.

7.21 THTObjectNode

7.21.1 Description

THTOb jectNode is a THTCustomNode (145) descendent which holds the data in the TFPObjec-
tHashTable (135) hash table. It exposes a data string.

It should not be necessary to use THTOb jectNode directly, it’s only for inner use by TFPObjectHashTable

7.21.2 Property overview

Page Property Access Description
147  Data w Object instance

7.21.3 THTODbjectNode.Data
Synopsis: Object instance

Declaration: Property Data : TObject
Visibility: public
Access: Read,Write

Description: Dat a is the object instance associated with the key value. It is exposed in TFPObjectHashTable.Items
(136)

See also: TFPObjectHashTable (135), TFPObjectHashTable.Items (136), THTOwnedObjectNode (147)

7.22 THTOwnedObjectNode

7.22.1 Description

THTOwnedOb jectNode is used instead of THTObjectNode (147) in case TFPObjectHashTable
(135) owns it’s objects. When this object is destroyed, the associated data object is also destroyed.

7.22.2 Method overview

Page Property Description
147  Destroy  Destroys the node and the object.

147



CHAPTER 7. REFERENCE FOR UNIT "CONTNRS’

7.22.3 THTOwnedObjectNode.Destroy

Synopsis: Destroys the node and the object.
Declaration: destructor Destroy; Override
Visibility: public
Description: Destroy first frees the data object, and then only frees itself.

See also: THTOwnedObjectNode (147), TFPObjectHashTable.OwnsObjects (136)

7.23 THTStringNode

7.23.1 Description

THTStringNode is a THTCustomNode (145) descendent which holds the data in the TFPString-
HashTable (144) hash table. It exposes a data string.

It should not be necessary to use THT St ringNode directly, it’s only for inner use by TFPStringHashTable

7.23.2 Property overview

Page Property Access Description
148  Data w String data

7.23.3 THTStringNode.Data
Synopsis: String data
Declaration: Property Data : String
Visibility: public
Access: Read,Write

Description: Data is the data of this has node. The data is a string, associated with the key. It is also exposed in
TFPStringHashTable.Items (145)

See also: TFPStringHashTable (144)

7.24 TObjectBucketList

7.24.1 Description

TObjectBucketList is aclass that redefines the associative Data array using TOb ject instead
of Pointer. It also adds some overloaded versions of the Add and Remove calls using TObject
instead of Pointer for the argument and result types.

7.24.2 Method overview

Page Property Description
148  Add Add an object to the list
149  Remove Remove an object from the list
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7.24.3 Property overview

Page Property Access Description
149  Data w Associative array of data items

7.24.4 TObjectBucketList.Add
Synopsis: Add an object to the list

Declaration: function Add(AItem: TObject;AData: TObject) : TObject
Visibility: public
Description: Add adds AItem to the list and associated AData with it.

See also: TObjectBucketList.Data (149), TObjectBucketList.Remove (149)

7.24.5 TObjectBucketList.Remove

Synopsis: Remove an object from the list
Declaration: function Remove (Altem: TObject) : TObject
Visibility: public

Description: Remove removes the object ATtem from the list. It returns the Data object which was associated
with the item. If ATt em was not in the list, then Ni1 is returned.

See also: TObjectBucketList.Add (148), TObjectBucketList.Data (149)

7.24.6 TObjectBucketList.Data

Synopsis: Associative array of data items
Declaration: Property Data[AItem: TObject]: TObject; default
Visibility: public
Access: Read,Write

Description: Data provides associative access to the data in the list: it returns the data object associated with the
ATtem object. If the ATt em object is not in the list, an EListError exception is raised.

See also: TObjectBucketList. Add (148)

7.25 TObjectList

7.25.1 Description

TObjectList is a TList (??) descendent which has as the default array property TObjects (??)
instead of pointers. By default it also manages the objects: when an object is deleted or removed
from the list, it is automatically freed. This behaviour can be disabled when the list is created.

In difference with TFPObjectList (137), TObjectList offers a notification mechanism of list
change operations: insert, delete. This slows down bulk operations, so if the notifications are not
needed, TOb jectList may be more appropriate.
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7.25.2 Method overview

Page Property Description

150 Add Add an object to the list.

150  create Create a new object list.

150  Extract Extract an object from the list.

151  FindInstanceOf Search for an instance of a certain class

152 First Return the first non-nil object in the list

151  IndexOf Search for an object in the list

152  Insert Insert an object in the list.

152 Last Return the last non-nil object in the list.

151 Remove Remove (and possibly free) an element from the list.

7.25.3 Property overview

Page Property Access  Description
153  Items ™w Indexed access to the elements of the list.
152 OwnsObjects 1w Should the list free elements when they are removed.

7.25.4 TObjectList.create
Synopsis: Create a new object list.

Declaration: constructor create
constructor create (freeobjects: Boolean)

Visibility: public

Description: Create instantiates a new object list. The FreeOb jects parameter determines whether objects
that are removed from the list should also be freed from memory. By default this is True. This
behaviour can be changed after the list was instantiated.

Errors: None.

See also: TObjectList.Destroy (149), TObjectList.OwnsObjects (152), TFPObjectList (137)

7.25.5 TObjectList.Add
Synopsis: Add an object to the list.

Declaration: function Add(AObject: TObject) : Integer
Visibility: public
Description: Add overrides the TList (??) implementation to accept objects (AOb ject) instead of pointers.
The function returns the index of the position where the object was added.
Errors: If the list must be expanded, and not enough memory is available, an exception may be raised.

See also: TObjectList.Insert (152), #rtl.classes. TList.Delete (??), TObjectList.Extract (150), TObjectList.Remove
(151)

150



CHAPTER 7. REFERENCE FOR UNIT "CONTNRS’

7.25.6 TODbjectList.Extract

Synopsis: Extract an object from the list.
Declaration: function Extract (Item: TObject) : TObject
Visibility: public

Description: Ext ract removes the object Item from the list if it is present in the list. Contrary to Remove
(151), Extract does not free the extracted element if OwnsObjects (152) is True

The function returns a reference to the item which was removed from the list, or Ni1 if no element
was removed.

Errors: None.

See also: TObjectList.Remove (151)

7.25.7 TObjectList.Remove

Synopsis: Remove (and possibly free) an element from the list.
Declaration: function Remove (AObject: TObject) : Integer
Visibility: public

Description: Remove removes ITtem from the list, if it is present in the list. It frees Ttem if OwnsObjects (152)
is True, and returns the index of the object that was found in the list, or -1 if the object was not
found.

Note that only the first found object is removed from the list.
Errors: None.

See also: TObjectList.Extract (150)

7.25.8 TObijectList.IndexOf

Synopsis: Search for an object in the list
Declaration: function IndexOf (AObject: TObject) : Integer
Visibility: public
Description: IndexOf overrides the TList (??) implementation to accept an object instance instead of a pointer.
The function returns the index of the first match for AOb ject in the list, or -1 if no match was found.
Errors: None.

See also: TObjectList.FindInstanceOf (151)

7.25.9 TObijectList.FindinstanceOf

Synopsis: Search for an instance of a certain class

Declaration: function FindInstanceOf (AClass: TClass;AExact: Boolean;
AStartAt: Integer) : Integer

Visibility: public
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Description: FindInstanceOf will look through the instances in the list and will return the first instance which
is a descendent of class AClass if AExact is False. If AExact is true, then the instance should
be of class AClass.

If no instance of the requested class is found, Ni1 is returned.
Errors: None.

See also: TObjectList.IndexOf (151)

7.25.10 TObijectList.Insert

Synopsis: Insert an object in the list.
Declaration: procedure Insert (Index: Integer;AObject: TObject)
Visibility: public

Description: Insert inserts AObject in the list at position Index. The index is zero-based. This method
overrides the implementation in TList (??) to accept objects instead of pointers.

Errors: If an invalid Index is specified, an exception is raised.

See also: TObjectList.Add (150), TObjectList.Remove (151)

7.25.11 TObjectList.First
Synopsis: Return the first non-nil object in the list

Declaration: function First : TObject
Visibility: public

Description: First returns a reference to the first non-N1i1 element in the list. If no non-Ni1 element is found,
Nil is returned.

Errors: None.

See also: TObjectList.Last (152), TObjectList.Pack (149)

7.25.12 TObijectList.Last

Synopsis: Return the last non-nil object in the list.
Declaration: function Last : TObject
Visibility: public

Description: Last returns a reference to the last non-Ni1 element in the list. If no non-Ni1 element is found,
Nil is returned.

Errors: None.

See also: TObjectList.First (152), TObjectList.Pack (149)
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7.25.13 TObjectList.OwnsObjects

Synopsis: Should the list free elements when they are removed.
Declaration: Property OwnsObjects : Boolean
Visibility: public
Access: Read, Write

Description: OwnsObjects determines whether the objects in the list should be freed when they are removed
(not extracted) from the list, or when the list is cleared. If the property is True then they are freed.
If the property is False the elements are not freed.

The value is usually set in the constructor, and is seldom changed during the lifetime of the list. It
defaults to True.

See also: TObjectList.Create (150), TObjectList.Delete (149), TObjectList.Remove (151), TObjectList.Clear
(149)

7.25.14 TObjectList.ltems
Synopsis: Indexed access to the elements of the list.

Declaration: Property Items[Index: Integer]: TObject; default
Visibility: public
Access: Read,Write

Description: Items is the default property of the list. It provides indexed access to the elements in the list. The
index Index is zero based, i.e., runs from O (zero) to Count—1.

See also: #rtl.classes. TList.Count (??)

7.26 TObjectQueue

7.26.1 Method overview
Page Property Description

154  Peek Look at the first object in the queue.
153 Pop Pop the first element off the queue
153  Push Push an object on the queue

7.26.2 TObjectQueue.Push

Synopsis: Push an object on the queue
Declaration: function Push (AObject: TObject) : TObject
Visibility: public

Description: Push pushes another object on the queue. It overrides the Push method as implemented in TQueue
so it accepts only objects as arguments.

Errors: If not enough memory is available to expand the queue, an exception may be raised.

See also: TObjectQueue.Pop (153), TObjectQueue.Peek (154)
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7.26.3 TObjectQueue.Pop
Synopsis: Pop the first element off the queue
Declaration: function Pop : TObject
Visibility: public
Description: Pop removes the first element in the queue, and returns a reference to the instance. If the queue is
empty, Nil is returned.

Errors: None.

See also: TObjectQueue.Push (153), TObjectQueue.Peek (154)

7.26.4 TObjectQueue.Peek
Synopsis: Look at the first object in the queue.
Declaration: function Peek : TObject
Visibility: public
Description: Peek returns the first object in the queue, without removing it from the queue. If there are no more
objects in the queue, N1i1 is returned.

Errors: None

See also: TObjectQueue.Push (153), TObjectQueue.Pop (153)

7.27 TObjectStack

7.27.1 Description
TObjectStack is a stack implementation which manages pointers only.

TObjectStack introduces no new behaviour, it simply overrides some methods to accept and/or
return TOb ject instances instead of pointers.

7.27.2 Method overview
Page Property Description

155  Peek Look at the top object in the stack.
154  Pop Pop the top object of the stack.
154 Push Push an object on the stack.

7.27.3 TObjectStack.Push
Synopsis: Push an object on the stack.

Declaration: function Push (AObject: TObject) : TObject
Visibility: public
Description: Push pushes another object on the stack. It overrides the Push method as implemented in TStack
S0 it accepts only objects as arguments.

Errors: If not enough memory is available to expand the stack, an exception may be raised.

See also: TObjectStack.Pop (154), TObjectStack.Peek (155)
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7.27.4 TObjectStack.Pop
Synopsis: Pop the top object of the stack.

Declaration: function Pop : TObject
Visibility: public

Description: Pop pops the top object of the stack, and returns the object instance. If there are no more objects on
the stack, Ni1 is returned.

Errors: None

See also: TObjectStack.Push (154), TObjectStack.Peek (155)

7.27.5 TObjectStack.Peek
Synopsis: Look at the top object in the stack.

Declaration: function Peek : TObject
Visibility: public

Description: Peek returns the top object of the stack, without removing it from the stack. If there are no more
objects on the stack, Nil is returned.

Errors: None

See also: TObjectStack.Push (154), TObjectStack.Pop (154)

7.28 TOrderedList

7.28.1 Description

TOrderedList provides the base class for TQueue (157) and TStack (157). It provides an inter-
face for pushing and popping elements on or off the list, and manages the internal list of pointers.

Note that TOrderedList does not manage objects on the stack, i.e. objects are not freed when the
ordered list is destroyed.

7.28.2 Method overview

Page Property Description
156 AtLeast  Check whether the list contains a certain number of elements.

156  Count Number of elements on the list.

155  Create Create a new ordered list

155  Destroy  Free an ordered list

157  Peek Return the next element to be popped from the list.
157  Pop Remove an element from the list.

156  Push Push another element on the list.

7.28.3 TOrderedList.Create

Synopsis: Create a new ordered list

Declaration: constructor Create
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Visibility: public
Description: Create instantiates a new ordered list. It initializes the internal pointer list.
Errors: None.

See also: TOrderedList.Destroy (155)

7.28.4 TOrderedList.Destroy

Synopsis: Free an ordered list
Declaration: destructor Destroy; Override
Visibility: public

Description: Dest roy cleans up the internal pointer list, and removes the TOrderedList instance from mem-
ory.

Errors: None.

See also: TOrderedList.Create (155)

7.28.5 TOrderedList.Count
Synopsis: Number of elements on the list.

Declaration: function Count : Integer
Visibility: public
Description: Count is the number of pointers in the list.
Errors: None.

See also: TOrderedList. AtLeast (156)

7.28.6 TOrderedList.AtLeast

Synopsis: Check whether the list contains a certain number of elements.
Declaration: function AtLeast (ACount: Integer) : Boolean
Visibility: public

Description: At Least returns True if the number of elements in the list is equal to or bigger than ACount. It
returns False otherwise.

Errors: None.

See also: TOrderedList.Count (156)
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7.28.7 TOrderedList.Push

Synopsis: Push another element on the list.
Declaration: function Push (AItem: Pointer) : Pointer
Visibility: public
Description: Push adds ATtem to the list, and returns ATtem.
Errors: If not enough memory is available to expand the list, an exception may be raised.

See also: TOrderedList.Pop (157), TOrderedList.Peck (157)

7.28.8 TOrderedList.Pop

Synopsis: Remove an element from the list.
Declaration: function Pop : Pointer
Visibility: public

Description: Pop removes an element from the list, and returns the element that was removed from the list. If no
element is on the list, Ni1 is returned.

Errors: None.

See also: TOrderedList.Peek (157), TOrderedList.Push (156)

7.28.9 TOrderedList.Peek

Synopsis: Return the next element to be popped from the list.
Declaration: function Peek : Pointer
Visibility: public

Description: Peek returns the element that will be popped from the list at the next call to Pop (157), without
actually popping it from the list.

Errors: None.

See also: TOrderedList.Pop (157), TOrderedList.Push (156)

7.29 TQueue

7.29.1 Description

TQueue is a descendent of TOrderedList (155) which implements Push (156) and Pop (157) be-
haviour as a queue: what is first pushed on the queue, is popped of first (FIFO: First in, first out).

TQueue offers no new methods, it merely implements some abstract methods introduced by TOrderedList
(155)
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7.30 TStack

7.30.1 Description

TStack is a descendent of TOrderedList (155) which implements Push (156) and Pop (157) be-
haviour as a stack: what is last pushed on the stack, is popped of first (LIFO: Last in, first out).

TStack offers no new methods, it merely implements some abstract methods introduced by TOrderedList
(155)
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Chapter 8

Reference for unit ’CustApp’

8.1 Used units

Table 8.1: Used units by unit *CustApp’

Name Page
Classes 2?
sysutils 7

8.2 Overview

The CustApp unit implements the TCustomApplication (159) class, which serves as the common
ancestor to many kinds of TApplication classes: a GUI application in the LCL, a CGI applica-
tion in FPCGI, a daemon application in daemonapp. It introduces some properties to describe the
environment in which the application is running (environment variables, program command-line pa-
rameters) and introduces some methods to initialize and run a program, as well as functionality to
handle exceptions.

Typical use of a descendent class is to introduce a global variable Application and use the fol-
lowing code:

Application.Initialize;
Application.Run;

Since normally only a single instance of this class is created, and it is a TComponent descendent, it
can be used as an owner for many components, doing so will ensure these components will be freed
when the application terminates.

8.3 Constants, types and variables

8.3.1 Types

TExceptionEvent = procedure (Sender: TObject;E: Exception) of object

TExceptionEvent is the prototype for the exception handling events in TCustomApplication.
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8.3.2 Variables

CustomApplication : TCustomApplication = nil

CustomApplication contains the global application instance. All descendents of TCustomAp-
plication (159) should, in addition to storing an instance pointer in some variable (most likely called
"Application") store the instance pointer in this variable. This ensures that, whatever kind of appli-
cation is being created, user code can access the application object.

8.4 TCustomApplication

8.4.1 Description

TCustomApplication is the ancestor class for classes that whish to implement a global applica-
tion class instance. It introduces several application-wide functionalities.

e Exception handling in HandleException (160), ShowException (161), OnException (166) and
StopOnException (168).

e Command-line parameter parsing in FindOptionlndex (162), GetOptionValue (162), Check-
Options (163) and HasOption (163)

e Environment variable handling in GetEnvironmentList (164) and EnvironmentVariable (167).

Descendent classes need to override the DoRun protected method to implement the functionality of
the program.

8.4.2 Method overview

Page Property Description

163 CheckOptions Check whether all given options on the command-line are valid.
160  Create Create a new instance of the TCustomApplication class
160  Destroy Destroys the TCustomApplication instance.

162 FindOptionIndex Return the index of an option.

164  GetEnvironmentList Return a list of environment variables.

162 GetOptionValue Return the value of a command-line option.

160  HandleException Handle an exception.

163 HasOption Check whether an option was specified.

161  Initialize Initialize the application

164 Log Write a message to the event log

161  Run Runs the application.

161 ShowException Show an exception to the user

162  Terminate Terminate the application.
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8.4.3
Page

Property overview
Property Access

Description

168
166
167
164
165
166
166
167
167
166
168
165
165

CaseSensitiveOptions 1w
ConsoleApplication
EnvironmentVariable r

—

ExeName r
HelpFile w
Location r
OnException ™w
OptionChar ™w
ParamCount r
Params r
StopOnException ™w
Terminated r
Title ™w

Are options interpreted case sensitive or not
Is the application a console application or not
Environment variable access

Name of the executable.

Location of the application help file.
Application location

Exception handling event

Command-line switch character

Number of command-line parameters
Command-line parameters

Should the program loop stop on an exception
Was Terminate called or not

Application title

8.4.4

TCustomApplication.Create

Synopsis: Create a new instance of the TCustomApplication class

Declaration: constructor Create (AOwner:

Visibility: public

TComponent); Override

Description: Create creates a new instance of the TCustomApplication class. It sets some defaults for the
various properties, and then calls the inherited Create.

See also: TCustomApplication.Destroy (160)

8.4.5 TCustomApplication.Destroy

Synopsis: Destroys the TCustomApplication instance.

Declaration: destructor Destroy;

Visibility: public

Override

Description: Dest roy simply calls the inherited Destroy.

See also: TCustomApplication.Create (160)

8.4.6 TCustomApplication.HandleException

Synopsis: Handle an exception.

Declaration: procedure HandleException (Sender: TObject); Virtual

Visibility: public

Description: HandleException is called (or can be called) to handle the exception Sender. If the exception
is not of class Exception then the default handling of exceptions in the SysULtils unit is called.

If the exception is of class Exception and the OnException (166) handler is set, the handler is
called with the exception object and Sender argument.

If the OnException handler is not set, then the exception is passed to the ShowException (161)
routine, which can be overridden by descendent application classes to show the exception in a way
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that is fit for the particular class of application. (a GUI application might show the exception in a
message dialog.

When the exception is handled in the above manner, and the StopOnException (168) property is set
to True, the Terminated (165) property is set to True, which will cause the Run (161) loop to stop,

and the application will exit.

See also: TCustomApplication.ShowException (161), TCustomApplication.StopOnException (168), TCus-
tomApplication. Terminated (165), TCustomApplication.Run (161)

8.4.7 TCustomApplication.Initialize
Synopsis: Initialize the application
Declaration: procedure Initialize; Virtual
Visibility: public
Description: Initialize can be overridden by descendent applications to perform any initialization after the

class was created. It can be used to react to properties being set at program startup. End-user code
should call Initialize prior to calling Run

In TCustomApplication, Initialize sets TerminatedtoFalse.

See also: TCustomApplication.Run (161), TCustomApplication. Terminated (165)

8.4.8 TCustomApplication.Run

Synopsis: Runs the application.
Declaration: procedure Run
Visibility: public
Description: Run is the start of the user code: when called, it starts a loop and repeatedly calls DoRun until
Terminated is set to True. If an exception is raised during the execution of DoRun, it is caught
and handled to TCustomApplication.HandleException (160). If TCustomApplication.StopOnException

(168) is set to True (which is not the default), Run will exit, and the application will then terminate.
The default is to call DoRun again, which is useful for applications running a message loop such as

services and GUI applications.

See also: TCustomApplication.HandleException (160), TCustomApplication.StopException (159)

8.4.9 TCustomApplication.ShowException
Synopsis: Show an exception to the user
Declaration: procedure ShowException (E: Exception); Virtual
Visibility: public

Description: showException should be overridden by descendent classes to show an exception message to
the user. The default behaviour is to call the ShowException (??) procedure in the SysULtils unit.

Descendent classes should do something appropriate for their context: GUI applications can show a
message box, daemon applications can write the exception message to the system log, web applica-

tions can send a 500 error response code.

Errors: None.
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See also: #rtl.sysutils.ShowException (??), TCustomApplication.HandleException (160), TCustomApplica-
tion.StopException (159)

8.4.10 TCustomApplication.Terminate

Synopsis: Terminate the application.
Declaration: procedure Terminate; Virtual
Visibility: public

Description: Terminate sets the Terminated property to True. By itself, this does not terminate the appli-
cation. Instead, descendent classes should in their DoRun method, check the value of the Terminated
(165) property and properly shut down the application if it is set to True.

See also: TCustomApplication. Terminated (165), TCustomApplication.Run (161)

8.4.11 TCustomApplication.FindOptionindex

Synopsis: Return the index of an option.
Declaration: function FindOptionIndex (const S: String;var Longopt: Boolean) : Integer
Visibility: public

Description: FindOptionIndex will return the index of the option S or the long option LongOpt. Neither
of them should include the switch character. If no such option was specified, -1 is returned. If either
the long or short option was specified, then the position on the command-line is returned.

Depending on the value of the CaseSensitiveOptions (168) property, the search is performed case
sensitive or case insensitive.

Options are identified as command-line parameters which start with OptionChar (167) (by default
the dash (’-”) character).

See also: TCustomApplication.HasOption (163), TCustomApplication.GetOptionValue (162), TCustomAp-
plication.CheckOptions (163), TCustomApplication.CaseSensitiveOptions (168), TCustomApplica-
tion.OptionChar (167)

8.4.12 TCustomApplication.GetOptionValue

Synopsis: Return the value of a command-line option.

Declaration: function GetOptionValue(const S: String) : String
function GetOptionValue (const C: Char;const S: String) : String

Visibility: public
Description: Get Opt ionValue returns the value of an option. Values are specified in the usual GNU option
format, either of
——longopt=Value

or

-c Value

163



CHAPTER 8. REFERENCE FOR UNIT 'CUSTAPP’

is supported.
The function returns the specified value, or the empty string if none was specified.

Depending on the value of the CaseSensitiveOptions (168) property, the search is performed case
sensitive or case insensitive.

Options are identified as command-line parameters which start with OptionChar (167) (by default
the dash (’-’) character).

See also: TCustomApplication.FindOptionIndex (162), TCustomApplication.HasOption (163), TCustomAp-
plication.CheckOptions (163), TCustomApplication.CaseSensitiveOptions (168), TCustomApplica-
tion.OptionChar (167)

8.4.13 TCustomApplication.HasOption
Synopsis: Check whether an option was specified.
Declaration: function HasOption (const S: String) : Boolean
function HasOption(const C: Char;const S: String) : Boolean
Visibility: public

Description: HasOpt ion returns True if the specified option was given on the command line. Either the short
option character C or the long option S may be used. Note that both options (requiring a value) and
switches can be specified.

Depending on the value of the CaseSensitiveOptions (168) property, the search is performed case
sensitive or case insensitive.

Options are identified as command-line parameters which start with OptionChar (167) (by default
the dash (’-’) character).

See also: TCustomApplication.FindOptionIndex (162), TCustomApplication.GetOptionValue (162), TCus-
tomApplication.CheckOptions (163), TCustomApplication.CaseSensitiveOptions (168), TCustom-
Application.OptionChar (167)

8.4.14 TCustomApplication.CheckOptions

Synopsis: Check whether all given options on the command-line are valid.

Declaration: function CheckOptions (const ShortOptions: String;
const Longopts: TStrings;Opts: TStrings;

NonOpts: TStrings) : String
function CheckOptions (const ShortOptions: String;
const Longopts: TStrings) : String
function CheckOptions (const ShortOptions: String;
const LongOpts: Array of String) : String
function CheckOptions (const ShortOptions: String;const LongOpts: String)
String

Visibility: public
Description: CheckOptions scans the command-line and checks whether the options given are valid options.
It also checks whether options that require a valued are indeed specified with a value.

The ShortOptions contains a string with valid short option characters. Each character in the
string is a valid option character. If a character is followed by a colon (:), then a value must be
specified. If it is followed by 2 colon characters (::) then the value is optional.
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LongOpts is a list of strings (which can be specified as an array, a TSt rings instance or a string
with whitespace-separated values) of valid long options.

When the function returns, if Opts is non-Ni1l, the Opts stringlist is filled with the passed valid
options. If NonOpts is non-nil, it is filled with any non-option strings that were passed on the
command-line.

The function returns an empty string if all specified options were valid options, and whether options
requiring a value have a value. If an error was found during the check, the return value is a string
describing the error.

Options are identified as command-line parameters which start with OptionChar (167) (by default
the dash (’-’) character).

Errors: if an error was found during the check, the return value is a string describing the error.

See also: TCustomApplication.FindOptionIndex (162), TCustomApplication.GetOptionValue (162), TCus-
tomApplication.HasOption (163), TCustomApplication.CaseSensitiveOptions (168), TCustomAp-
plication.OptionChar (167)

8.4.15 TCustomApplication.GetEnvironmentList

Synopsis: Return a list of environment variables.

Declaration: procedure GetEnvironmentList (List: TStrings;NamesOnly: Boolean)
procedure GetEnvironmentList (List: TStrings)

Visibility: public

Description: GetEnvironmentList returns a list of environment variables in List. They are in the form
Name=Value, one per item in 1ist. If NamesOnly is True, then only the names are returned.

See also: TCustomApplication.EnvironmentVariable (167)

8.4.16 TCustomApplication.Log

Synopsis: Write a message to the event log
Declaration: procedure Log(EventType: TEventType;Msg: String); Virtual
Visibility: public

Description: Log is meant for all applications to have a default logging mechanism. By default it does not do
anything, descendent classes should override this method to provide appropriate logging: they should
write the message Msg with type Event Type to some log mechanism such as #fcl.eventlog. TEventLog
(395)

Errors: None.

See also: #rtl.classes. TEventType (??)

8.4.17 TCustomApplication.ExeName
Synopsis: Name of the executable.

Declaration: Property ExeName : String

Visibility: public
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Access: Read

Description: ExeName returns the full name of the executable binary (path+filename). This is equivalent to
Paramstr (0)

Note that some operating systems do not return the full pathname of the binary.

See also: #rtl.system.paramstr (??)

8.4.18 TCustomApplication.HelpFile
Synopsis: Location of the application help file.

Declaration: Property HelpFile : String
Visibility: public
Access: Read,Write

Description: He1pFile is the location of the application help file. It is a simple string property which can be set
by an IDE such as Lazarus, and is mainly provided for compatibility with Delphi’s TApplication
implementation.

See also: TCustomApplication.Title (165)

8.4.19 TCustomApplication.Terminated
Synopsis: Was Terminate called or not

Declaration: Property Terminated : Boolean
Visibility: public
Access: Read

Description: Terminated indicates whether Terminate (162) was called or not. Descendent classes should
check Terminated at regular intervals in their implementation of DoRun, and if it is set to True,
should exit gracefully the DoRun method.

See also: TCustomApplication. Terminate (162)

8.4.20 TCustomApplication.Title
Synopsis: Application title
Declaration: Property Title : String
Visibility: public
Access: Read,Write

Description: Title is a simple string property which can be set to any string describing the application. It
does nothing by itself, and is mainly introduced for compatibility with Delphi’s TApplication
implementation.

See also: TCustomApplication.HelpFile (165)
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8.4.21 TCustomApplication.OnException

Synopsis: Exception handling event
Declaration: Property OnException : TExceptionEvent
Visibility: public
Access: Read,Write

Description: OnExcept ion can be set to provide custom handling of events, instead of the default action, which
is simply to show the event using ShowEvent (159).

If set, OnException is called by the HandleEvent (159) routine. Do not use the OnException
event directly, instead call HandleEvent

See also: TCustomApplication.ShowEvent (159)

8.4.22 TCustomApplication.ConsoleApplication

Synopsis: Is the application a console application or not
Declaration: Property ConsoleApplication : Boolean
Visibility: public
Access: Read

Description: ConsoleApplication returns True if the application is compiled as a console application (the
default) or False if not. The result of this property is determined at compile-time by the settings of
the compiler: it returns the value of the IsConsole (??) constant.

See also: #rtl.system.IsConsole (??)

8.4.23 TCustomApplication.Location
Synopsis: Application location

Declaration: Property Location : String
Visibility: public
Access: Read

Description: Location returns the directory part of the application binary. This property works on most plat-
forms, although some platforms do not allow to retrieve this information (Mac OS under certain
circumstances). See the discussion of Paramstr (??) in the RTL documentation.

See also: #rtl.system.paramstr (??), TCustomApplication.Params (166)

8.4.24 TCustomApplication.Params

Synopsis: Command-line parameters
Declaration: Property Params[Index: Integer]: String
Visibility: public

Access: Read
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Description: Params gives access to the command-line parameters. They contain the value of the Index-th
parameter, where Index runs from 0 to ParamCount (167). It is equivalent to calling ParamStr (??).

See also: TCustomApplication.ParamCount (167), #rtl.system.paramstr (??)

8.4.25 TCustomApplication.ParamCount

Synopsis: Number of command-line parameters
Declaration: Property ParamCount : Integer
Visibility: public
Access: Read

Description: ParamCount returns the number of command-line parameters that were passed to the program.
The actual parameters can be retrieved with the Params (166) property.

See also: TCustomApplication.Params (166), #rtl.system.paramstr (2?), #rtl.system.paramcount (??)

8.4.26 TCustomApplication.EnvironmentVariable

Synopsis: Environment variable access
Declaration: Property EnvironmentVariable[envName: String]: String
Visibility: public
Access: Read

Description: EnvironmentVariable gives access to the environment variables of the application: It returns
the value of the environment variable EnvName, or an empty string if no such value is available.

To use this property, the name of the environment variable must be known. To get a list of available
names (and values), GetEnvironmentList (164) can be used.

See also: TCustomApplication.GetEnvironmentList (164), TCustomApplication.Params (166)

8.4.27 TCustomApplication.OptionChar

Synopsis: Command-line switch character
Declaration: Property OptionChar : Char
Visibility: public
Access: Read,Write

Description: Opt ionChar is the character used for command line switches. By default, this is the dash (’-")
character, but it can be set to any other non-alphanumerical character (although no check is performed
on this).

See also: TCustomApplication.FindOptionIndex (162), TCustomApplication.GetOptionValue (162), TCus-
tomApplication.HasOption (163), TCustomApplication.CaseSensitiveOptions (168), TCustomAp-
plication.CheckOptions (163)
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8.4.28 TCustomApplication.CaseSensitiveOptions

Synopsis: Are options interpreted case sensitive or not
Declaration: Property CaseSensitiveOptions : Boolean
Visibility: public
Access: Read,Write

Description: CaseSensitiveOptions determines whether FindOptionIndex (162) and CheckOptions (163)
perform searches in a case sensitive manner or not. By default, the search is case-sensitive. Setting
this property to False makes the search case-insensitive.

See also: TCustomApplication.FindOptionIndex (162), TCustomApplication.GetOptionValue (162), TCus-
tomApplication.HasOption (163), TCustomApplication.OptionChar (167), TCustomApplication.CheckOptions
(163)

8.4.29 TCustomApplication.StopOnException

Synopsis: Should the program loop stop on an exception
Declaration: Property StopOnException : Boolean
Visibility: public
Access: Read,Write

Description: StopOnException controls the behaviour of the Run (161) and HandleException (160) proce-
dures in case of an unhandled exception in the DoRun code. If StopOnException is True then
Terminate (162) will be called after the exception was handled.

See also: TCustomApplication.Run (161), TCustomApplication.HandleException (160), TCustomApplica-
tion.Terminate (162)
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Reference for unit ’"daemonapp’

9.1 Daemon application architecture

[Still needs to be completed]
9.2 Used units

Table 9.1: Used units by unit ’"daemonapp’

Name Page
Classes ??
CustApp 158
eventlog 394
rtlconsts 169
sysutils ??

9.3 Overview

The daemonapp unit implements a TApplication class which encapsulates a daemon or service
application. It handles installation where this is necessary, and does instantiation of the various
daemons where necessary.

The unit consists of 3 separate classes which cooperate tightly:

TDaemon This is a class that implements the daemon’s functionality. One or more descendents
of this class can be implemented and instantiated in a single daemon application. For more
information, see TDaemon (184).

TDaemonApplication This is the actual daemon application class. A global instance of this class
is instantiated. It handles the command-line arguments, and instantiates the various daemons.
For more information, see TDaemonApplication (189).

TDaemonDef This class defines the daemon in the operation system. The TDaemonApplication
class has a collection of TDaemonDe £ instances, which it uses to start the various daemons.
For more information, see TDaemonDef (192).
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As can be seen, a single application can implement one ore more daemons (services). Each daemon
will be run in a separate thread which is controlled by the application class.

The classes take care of logging through the TEventLog (395) class.

Many options are needed only to make the application behave as a windows service application on
windows. These options are ignored in unix-like environment. The documentation will mention this.

9.4 Constants, types and variables

9.4.1 Resource strings

SControlFailed = ’'Control code %s handling failed: %s’

The control code was not handled correctly

SCustomCode = ' [Custom code %d]’

A custom code was received

SDaemonStatus = ’'Daemon %s current status: %s’

Daemon status report log message

SErrApplicationAlreadyCreated = 'An application instance of class %s was already cre

A second application instance is created

SErrDaemonStartFailed = 'Failed to start daemon %s %s’

The application failed to start the daemon

SErrDuplicateName = ’'Duplicate daemon name: %s’

Duplicate service name

SErrNoDaemonDefForStatus = ’'%s: No daemon definition for status report’
Internal error: no daemon definition to report status for

SErrNoDaemonForStatus = ’%s: No daemon for status report’

Internal error: no daemon to report status for

SErrNoServiceMapper = 'No daemon mapper class registered.’

No service mapper was found.

SErrNothingToDo = ’'Options do not allow determining what needs to be done.’

No operation can be performed
SErrOnlyOneMapperAllowed = ’'Not changing daemon mapper class %s with %s: Only 1 mapp

An attempt was made to install a second service mapper
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SErrServiceManagerStartFailed = 'Failed to start service manager: $s
Unable to start or contact the service manager

SErrUnknownDaemonClass = ’'Unknown daemon class name: %s’

Unknown daemon class requested

SErrWindowClass = ’'Could not register window class’

Could not register window class

9.4.2 Types
TCurrentStatus = (csStopped,csStartPending, csStopPending, csRunning,
csContinuePending, csPausePending, csPaused)
Table 9.2: Enumeration values for type TCurrentStatus

Value Explanation
csContinuePending The daemon is continuing, but not yet running
csPaused The daemon is paused: running but not active.
csPausePending The daemon is about to be paused.
csRunning The daemon is running (it is operational).
csStartPending The daemon is starting, but not yet fully running.
csStopped The daemon is stopped, i.e. inactive.
csStopPending The daemon is stopping, but not yet fully stopped.

TCurrentStatus indicates the current state of the daemon. It changes from one state to the next
during the time the instance is active. The daemon application changes the state of the daemon,
depending on signals it gets from the operating system, by calling the appropriate methods.

TCustomControlCodeEvent = procedure (Sender: TCustomDaemon;ACode: DWord;
var Handled: Boolean) of object

In case the system sends a non-standard control code to the daemon, an event handler is executed
with this prototype.

TCustomDaemonApplicationClass = Class of TCustomDaemonApplication
Class pointer for TCustomDaemonApplication

TCustomDaemonClass = Class of TCustomDaemon

The class type is needed in the TDaemonDef (192) definition.
TCustomDaemonMapperClass = Class of TCustomDaemonMapper

TCustomDaemonMapperClass is the class of TCustomDaemonMapper. It is used in the
RegisterDaemonMapper (175) call.
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ThDaemonClass = Class of TDaemon
Class type of TDaemon
TDaemonEvent = procedure (Sender: TCustomDaemon) of object

TDaemonEvent is used in event handling. The Sender is the TCustomDaemon (175) instance
that has initiated the event.

TDaemonOKEvent = procedure (Sender: TCustomDaemon;var OK: Boolean)
of object

TDaemonOKEvent is used in event handling, when a boolean result must be obtained, for instance,
to see if an operation was performed succesfully.

TDaemonOption = (doAllowStop,doAllowPause,dolInteractive)

Table 9.3: Enumeration values for type TDaemonOption

Value Explanation

doAllowPause The daemon can be paused.
doAllowStop  The daemon can be stopped.
dolnteractive The daemon interacts with the desktop.

Enumerated that enumerates the various daemon operation options.
TDaemonOptions= Set of (doAllowPause,doAllowStop,doInteractive)
TDaemonOpt ion enumerates the various options a daemon can have.

TDaemonRunMode = (drmUnknown,drmInstall,drmUninstall,drmRun)

Table 9.4: Enumeration values for type TDaemonRunMode

Value Explanation
drmlInstall Daemon install mode (windows only)
drmRun Daemon is running normally

drmUninstall  Daemon uninstall mode (windows only)
drmUnknown Unknown mode

TDaemonRunMode indicates in what mode the daemon application (as a whole) is currently run-
ning.

TErrorSeverity = (esIgnore,esNormal,esSevere,esCritical)

TErrorSeverity determines what action windows takes when the daemon fails to start. It is used
on windows only, and is ignored on other platforms.
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Table 9.5: Enumeration values for type TErrorSeverity

Value Explanation

esCritical ~ Error is logged, and startup is stopped if last known good configuration is active, or system is restarted using las
eslgnore  Ignore startup errors

esNormal  Error is logged, but startup continues

esSevere  Error is logged, and startup is continued if last known good configuration is active, or system is restarted using 1

TGuiLoopEvent = procedure of object

TGuiLoopEvent is the main GUI loop event procedure prototype. It is called by the application
instance in case the daemon has a visual part, which needs to handle visual events. It is run in the
main application thread.

TServiceType = (stWin32, stDevice,stFileSystem)

Table 9.6: Enumeration values for type TServiceType

Value Explanation

stDevice Device driver
stFileSystem File system driver
stWin32 Regular win32 service

The type of service. This type is used on windows only, to signal the operating system what kind of
service is being installed or run.

TStartType = (stBoot,stSystem, stAuto, stManual, stDisabled)

Table 9.7: Enumeration values for type TStartType

Value Explanation
stAuto Started automatically by service manager during system startup
stBoot During system boot

stDisabled Service is not started, it is disabled
stManual  Started manually by the user or other processes.
stSystem  During load of device drivers

TStartType can be used to define when the service must be started on windows. This type is not
used on other platforms.

9.4.3 Variables

AppClass : TCustomDaemonApplicationClass

CurrentStatusNames : Array[TCurrentStatus] of String = (’Stopped’,’Start Pending’,’S
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Names for various service statuses
DefaultDaemonOptions : TDaemonOptions = [doAllowStop,doAllowPause]

DefaultDaemonOptions are the default options with which a daemon definition (TDaemonDef
(192)) is created.

SStatus : Array[l..5] of String = (’Stop’,’Pause’,’Continue’,’ Interrogate’,’ Shutdown

Status message

9.5 Procedures and functions

9.5.1 Application
Synopsis: Application instance
Declaration: function Application : TCustomDaemonApplication
Visibility: default

Description: Application is the TCustomDaemonApplication (178) instance used by this application. The
instance is created at the first invocation of this function, so it is possible to use RegisterDaemon-
ApplicationClass (174) to register an alternative TCustomDaemonApplication class to run the
application.

See also: TCustomDaemonApplication (178), RegisterDaemonApplicationClass (174)

9.5.2 DaemonError

Synopsis: Raise an EDaemon exception

Declaration: procedure DaemonError (Msg: String)
procedure DaemonError (Fmt: String;Args: Array of const)

Visibility: default

Description: DaemonError raises an EDaemon (175) exception with message Msg or it formats the message
using Fmt and Args.

See also: EDaemon (175)

9.5.3 RegisterDaemonApplicationClass

Synopsis: Register alternative TCust omDaemonApplication class.

Declaration: procedure RegisterDaemonApplicationClass
(AClass: TCustomDaemonApplicationClass)

Visibility: default

Description: RegisterDaemonApplicationClass can be used to register an alternative TCustomDae-
monApplication (178) descendent which will be used when creating the global Application (174)
instance. Only the last registered class pointer will be used.

See also: TCustomDaemonApplication (178), Application (174)
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9.5.4 RegisterDaemonClass
Synopsis: Register daemon
Declaration: procedure RegisterDaemonClass (AClass: TCustomDaemonClass)
Visibility: default

Description: RegisterDaemonClass must be called for each TCustomDaemon (175) descendent that is used
in the class: the class pointer and class name are used by the TCustomDaemonMapperClass (171)
class to create a TCustomDaemon instance when a daemon is required.

See also: TCustomDaemonMapperClass (171), TCustomDaemon (175)

9.5.5 RegisterDaemonMapper

Synopsis: Register a daemon mapper class
Declaration: procedure RegisterDaemonMapper (AMapperClass: TCustomDaemonMapperClass)
Visibility: default

Description: RegisterDaemonMapper can be used to register an alternative class for the global daemon-
mapper. The daemonmapper will be used only when the application is being run, by the TCustom-
DaemonApplication (178) code, so registering an alternative mapping class should happen in the
initialization section of the application units.

See also: TCustomDaemonApplication (178), TCustomDaemonMapperClass (171)

9.6 EDaemon

9.6.1 Description
EDaemon is the exception class used by all code in the DaemonApp unit.

9.7 TCustomDaemon

9.7.1 Description

TCustomDaemon implements all the basic calls that are needed for a daemon to function. Descen-
dents of TCustomDaemon can override these calls to implement the daemon-specific behaviour.

TCustomDaemon is an abstract class, it should never be instantiated. Either a descendent of it must

be created and instantiated, or a descendent of TDaemon (184) can be designed to implement the
behaviour of the daemon.

9.7.2 Method overview

Page Property Description
176 LogMessage Log a message to the system log
176  ReportStatus  Report the current status to the operating system
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9.7.3 Property overview

Page Property Access  Description

177  Controller r TDaemonController instance controlling this daemon
instance

177  DaemonThread r Thread in which daemon is running

176  Definition r The definition used to instantiate this daemon instance

178  Logger r TEventLog instance used to send messages to the system
log

177  Status ™w Current status of the daemon

9.7.4 TCustomDaemon.LogMessage

Synopsis: Log a message to the system log
Declaration: procedure LogMessage (Msg: String)
Visibility: public

Description: LogMessage can be used to send a message Msg to the system log. A TEventLog (395) instance
is used to actually send messages to the system log.

The message is sent with an ’error’ flag (using TEventLog.Error (398)).
Errors: None.

See also: TCustomDaemon.ReportStatus (176)

9.7.5 TCustomDaemon.ReportStatus

Synopsis: Report the current status to the operating system
Declaration: procedure ReportStatus
Visibility: public

Description: ReportStatus can be used to report the current status to the operating system. The start and stop
or pause and continue operations can be slow to start up. This call can (and should) be used to report
the current status to the operating system during such lengthy operations, or else it may conclude that
the daemon has died.

This call is mostly important on windows operating systems, to notify the service manager that the
operation is still in progress.

The implementation of ReportStatus simply calls ReportStatus in the controller.
Errors: None.

See also: TCustomDaemon.LogMessage (176)

9.7.6 TCustomDaemon.Definition

Synopsis: The definition used to instantiate this daemon instance
Declaration: Property Definition : TDaemonDef
Visibility: public

Access: Read
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Description: Definition is the TDaemonDef (192) definition that was used to start the daemon instance. It
can be used to retrieve additional information about the intended behaviour of the daemon.

See also: TDaemonDef (192)

9.7.7 TCustomDaemon.DaemonThread

Synopsis: Thread in which daemon is running
Declaration: Property DaemonThread : TThread
Visibility: public
Access: Read

Description: DaemonThread is the thread in which the daemon instance is running. Each daemon instance in
the application runs in it’s own thread, none of which are the main thread of the application. The
application main thread is used to handle control messages coming from the operating system.

See also: TCustomDaemon.Controller (177)

9.7.8 TCustomDaemon.Controller

Synopsis: TDaemonController instance controlling this daemon instance
Declaration: Property Controller : TDaemonController
Visibility: public
Access: Read

Description: Controller points to the TDaemonController instance that was created by the application
instance to control this daemon.

See also: TCustomDaemon.DaemonThread (177)

9.7.9 TCustomDaemon.Status

Synopsis: Current status of the daemon
Declaration: Property Status : TCurrentStatus
Visibility: public
Access: Read,Write

Description: status indicates the current status of the daemon. It is set by the various operations that the
controller operates on the daemon, and should not be set manually.

Status is the value which ReportStatus will send to the operating system.

See also: TCustomDaemon.ReportStatus (176)
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9.7.10 TCustomDaemon.Logger

Synopsis: TEvent Log instance used to send messages to the system log

Declaration: Property Logger : TEventLog

Visibility: public

Access: Read

Description: Logger is the TEventLog (395) instance used to send messages to the system log. It is used by
the LogMessage (176) call, but is acessible through the Logger property in case more configurable
logging is needed than offered by LogMessage.

See also: TCustomDaemon.LogMessage (176), #fcl.eventlog. TEventLog (395)

9.8 TCustomDaemonApplication

9.8.1

Description

TCustomDaemonApplication is a TCustomApplication (159) descendent which is the main
application instance for a daemon. It handles the command-line and decides what to do when the
application is started, depending on the command-line options given to the application, by calling the
various methods.

It creates the necessary TDaemon (184) instances by checking the TCustomDaemonMapperClass
(171) instance that contains the daemon maps.

9.8.2 Method overview
Page Property Description
179  CreateDaemon Create daemon instance
180  CreateForm Create a component
179  InstallDaemons Install all daemons.
179  RunDaemons Run all daemons.
178  ShowException Show an exception
179  StopDaemons Stop all daemons
180  UnlInstallDaemons  Uninstall all daemons
9.8.3 Property overview
Page Property Access  Description
181  GuiHandle w Handle of GUI loop main application win