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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 Free Pascal Run-Time library (RTL).

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 Run-Time Library is the basis of all Free Pascal programs. It contains the basic units that most
programs will use, and are made available on all platforms supported by Free pascal (well, more or
less).

There are units for compatibility with the Turbo Pascal Run-Time library, and there are units for
compatibility with Delphi.

On top of these two sets, there are also a series of units to handle keyboard/mouse and text screens
in a cross-platform way.

Other units include platform specific units that implement the specifics of a platform, these are usu-
ally needed to support the Turbo Pascal or Delphi units.

Units that fall outside the above outline do not belong in the RTL, but should be included in the
packages, or in the FCL.
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Chapter 1

Reference for unit >’BaseUnix’

1.1 Used units

Table 1.1: Used units by unit ’'BaseUnix’

Name Page
unixtype 2036

1.2 Overview

The BaseUnix unit was implemented by Marco Van de Voort. It contains basic Unix functionality.
It supersedes the Linux unit of version 1.0.X of the compiler, but only implements a cleaned up,
portable subset of that unit.

For porting FPC to new Unix-like platforms, it should be sufficient to implement the functionality in
this unit for the new platform.

1.3 Constants, types and variables

1.3.1 Constants
ARG_MAX = UnixType.ARG_MAX

Maximum number of arguments to a program.

AT _FDCWD = - 100

Flag for various *at calls to indicate current working directory
AT_REMOVEDIR = $200

Unlink at: specify rmdir behaviour

BITSINWORD = 8 x sizeof (culLong)
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Number of bits in a word.
clone_flags_fork = $01200011
Request fork behaviour for clone call
ESysE2BIG = 7

System error: Argument list too long
ESysEACCES = 13

System error: Permission denied
ESysEADDRINUSE = 98

System error: Address already in use
ESysEADDRNOTAVAIL = 99

System error: Cannot assign requested address
ESysSEADV = 68

System error: Advertise error
ESysEAFNOSUPPORT = 97

System error: Address family not supported by protocol
ESysEAGAIN = 11

System error: Try again

ESysEALREADY = 114

System error: Operation already in progress
ESysEBADE = 52

System error: Invalid exchange
ESysEBADF = 9

System error: Bad file number
ESysEBADFD = 77

System error: File descriptor in bad state

ESysEBADMSG = 74
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System error: Not a data message
ESysEBADR = 53

System error: Invalid request descriptor
ESysSEBADRQC = 56

System error: Invalid request code
ESysEBADSLT = 57

System error: Invalid slot

ESySEBFONT = 59

System error: Bad font file format
ESysEBUSY = 16

System error: Device or resource busy
ESysECANCELED = 125

Operation canceled

ESysECHILD = 10

System error: No child processes
ESysECHRNG = 44

System error: Channel number out of range
ESysECOMM = 70

System error: Communication error on send
ESysECONNABORTED = 103

System error: Software caused connection abort
ESysECONNREFUSED = 111

System error: Connection refused
ESysECONNRESET = 104

System error: Connection reset by peer

ESysEDEADLK = 35
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System error: Resource deadlock would occur
ESysEDEADLOCK = ESysEDEADLK
System error: File locking deadlock error
ESysEDESTADDRREQ = 89

System error: Destination address required
ESysEDOM = 33

System error: Math argument out of domain of func
ESysEDOTDOT = 73

System error: RFS specific error
ESysEDQUOT = 122

System error: Quota exceeded
ESysEEXIST = 17

System error: File exists

ESysEFAULT = 14

System error: Bad address

ESYysEFBIG = 27

System error: File too large
ESysEHOSTDOWN = 112

System error: Host is down
ESysEHOSTUNREACH = 113

System error: No route to host
ESysEIDRM = 43

System error: Identifier removed
ESysEILSEQ = 84

System error: Illegal byte sequence

ESysEINPROGRESS = 115
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System error: Operation now in progress
ESysEINTR = 4

System error: Interrupted system call
ESysEINVAL = 22

System error: Invalid argument

ESYysEIO = 5

System error: I/O error

ESysEISCONN = 106

System error: Transport endpoint is already connected
ESysEISDIR = 21

System error: Is a directory

ESysEISNAM = 120

System error: Is a named type file
ESysEKEYEXPIRED = 127

Key has expired (Linux kernel module)
ESysEKEYREJECTED = 129

Key was rejected by service (Linux kernel module)
ESysEKEYREVOKED = 128

Key has been revoked (Linux kernel module)
ESysEL2HLT = 51

System error: Level 2 halted
ESysEL2NSYNC = 45

System error: Level 2 not synchronized
ESysEL3HLT = 46

System error: Level 3 halted

ESysEL3RST = 47
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System error: Level 3 reset

ESysELIBACC = 79

System error: Can not access a needed shared library
ESysELIBBAD = 80

System error: Accessing a corrupted shared library
ESysELIBEXEC = 83

System error: Cannot exec a shared library directly
ESysELIBMAX = 82

System error: Attempting to link in too many shared libraries
ESysELIBSCN = 81

System error: .lib section in a.out corrupted
ESysELNRNG = 48

System error: Link number out of range
ESysELOOP = 40

System error: Too many symbolic links encountered
ESysEMEDIUMTYPE = 124

Wrong medium type

ESysEMFILE = 24

System error: Too many open files

ESysEMLINK = 31

System error: Too many links

ESysEMSGSIZE = 90

System error: Message too long

ESysEMULTIHOP = 72

System error: Multihop attempted

ESysENAMETOOLONG = 36

136



CHAPTER 1. REFERENCE FOR UNIT BASEUNIX’

System error: File name too long
ESysENAVAIL = 119

System error: No XENIX semaphores available
ESysENETDOWN = 100

System error: Network is down
ESysENETRESET = 102

System error: Network dropped connection because of reset
ESysENETUNREACH = 101

System error: Network is unreachable
ESysENFILE = 23

System error: File table overflow
ESysENOANO = 55

System error: No anode
ESYySENOBUFS = 105

System error: No buffer space available
ESysENOCSI = 50

System error: No CSI structure available
ESysENODATA = 61

System error: No data available
ESysENODEV = 19

System error: No such device
ESysENOENT = 2

System error: No such file or directory
ESYysENOEXEC = 8

System error: Exec format error

ESysSENOKEY = 126
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Required key not available (Linux kernel module)
ESysENOLCK = 37

System error: No record locks available
ESysENOLINK = 67

System error: Link has been severed
ESysENOMEDIUM = 123

No medium present

ESysENOMEM = 12

System error: Out of memory
ESysENOMSG = 42

System error: No message of desired type
ESysENONET = 64

System error: Machine is not on the network
ESYySENOPKG = 65

System error: Package not installed
ESysENOPROTOOPT = 92

System error: Protocol not available
ESysENOSPC = 28

System error: No space left on device
ESysENOSR = 63

System error: Out of streams resources
ESysENOSTR = 60

System error: Device not a stream
ESysENOSYS = 38

System error: Function not implemented

ESysENOTBLK = 15
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System error: Block device required
ESysENOTCONN = 107

System error: Transport endpoint is not connected
ESysENOTDIR = 20

System error: Not a directory

ESysENOTEMPTY = 39

System error: Directory not empty
ESysENOTNAM = 118

System error: Not a XENIX named type file
ESysENOTRECOVERABLE = 131

State not recoverable (mutexes)

ESysENOTSOCK = 88

System error: Socket operation on non-socket
ESYysENOTTY = 25

System error: Not a typewriter

ESysENOTUNIQ = 76

System error: Name not unique on network
ESysENXIO = 6

System error: No such device or address
ESysEOPNOTSUPP = 95

System error: Operation not supported on transport endpoint
ESysEOVERFLOW = 75

System error: Value too large for defined data type
ESysEOWNERDEAD = 130

Owner died (mutexes)

ESysEPERM = 1
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System error: Operation not permitted.
ESysEPFNOSUPPORT = 96

System error: Protocol family not supported
ESysEPIPE = 32

System error: Broken pipe

ESysEPROTO = 71

System error: Protocol error
ESysEPROTONOSUPPORT = 93

System error: Protocol not supported
ESysEPROTOTYPE = 91

System error: Protocol wrong type for socket
ESysERANGE = 34

System error: Math result not representable
ESysEREMCHG = 78

System error: Remote address changed
ESYysEREMOTE = 66

System error: Object is remote
ESysEREMOTEIO = 121

System error: Remote I/O error
ESysERESTART = 85

System error: Interrupted system call should be restarted
ESysERFKILL = 132

Operation not possible due to RF-Kill (wireless)
ESYSEROFS = 30

System error: Read-only file system

ESysESHUTDOWN = 108
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System error: Cannot send after transport endpoint shutdown
ESysESOCKTNOSUPPORT = 94
System error: Socket type not supported
ESysESPIPE = 29

System error: Illegal seek

ESysSESRCH = 3

System error: No such process
ESysESRMNT = 69

System error: Srmount error
ESysESTALE = 116

System error: Stale NFS file handle
ESysESTRPIPE = 86

System error: Streams pipe error
ESYsETIME = 62

System error: Timer expired
ESysETIMEDOUT = 110

System error: Connection timed out
ESysETOOMANYREFS = 109

System error: Too many references: cannot splice
ESysETXTBSY = 26

System error: Text (code segment) file busy
ESysEUCLEAN = 117

System error: Structure needs cleaning
ESysEUNATCH = 49

System error: Protocol driver not attached

ESysEUSERS = 87
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System error: Too many users

ESysEWOULDBLOCK = ESysEAGAIN

System error: Operation would block

ESysEXDEV = 18

System error: Cross-device link

ESysEXFULL = 54

System error: Exchange full

FD_MAXFDSET = 1024

Maximum elements in a TFDSet (165) array.

FPE_FLTDIV = 3

Value signalling floating point divide by zero in case of SIGFPE signal
FPE_FLTINV = 7

Value signalling floating point invalid operation in case of SIGFPE signal
FPE_FLTOVF = 4

Value signalling floating point overflow in case of SIGFPE signal
FPE_FLTRES = 6

Value signalling floating point inexact result in case of SIGFPE signal
FPE_FLTSUB = 8

Value signalling floating point subscript out of range in case of SIGFPE signal
FPE_FLTUND = 5

Value signalling floating point underflow in case of SIGFPE signal
FPE_INTDIV =1

Value signalling integer divide in case of SIGFPE signal
FPE_INTOVE = 2

Value signalling integer overflow in case of SIGFPE signal

F_GetFd =1
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fpFCntl (177) command: Get close-on-exec flag
F_GetFl = 3

fpFCntl (177) command: Get file descriptor flags
F_Getlk = 5

fpFCntl (177) command: Get lock

F_GetOwn = 9

fpFCntl (177) command: get owner of file descriptor events
F_OK =0

fpAccess (168) call test: file exists.

F_SetFd = 2

fpFCntl (177) command: Set close-on-exec flag

F_SetFl = 4

fpFCntl (177) command: Set file descriptor flags
F_Setlk = 6

fpFCntl (177) command: Set lock

F_Setlkw = 7

fpFCntl (177) command: Test lock

F_SetOwn = 8

fpFCntl (177) command: Set owner of file descriptor events
In2bitmask = 1 shl 1n2bitsinword - 1
Last bit in word.

In2bitsinword = 6

Power of 2 number of bits in word.

MAP_ANON = MAP_ANONYMOUS

Anonymous memory mapping (data private to application)

MAP_ANONYMOUS = $20
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FpMMap (191) map type: Don’t use a file
MAP_DENYWRITE = $800

FpMMap (191) option: Ignored.

MAP_EXECUTABLE = $1000

FpMMap (191) option: Ignored.

MAP_FAILED = pointer (- 1)

Memory mapping failed error code

MAP_FIXED = $10

FpMMap (191) map type: Interpret addr exactly
MAP_GROWSDOWN = $100

FpMMap (191) option: Memory grows downward (like a stack)
MAP_LOCKED = $2000

FpMMap (191) option: lock the pages in memory.
MAP_NORESERVE = $4000

FpMMap (191) option: Do not reserve swap pages for this memory.
MAP_PRIVATE = $2

FpMMap (191) map type: Changes are private
MAP_SHARED = $1

FpMMap (191) map type: Share changes

MAP_TYPE = $f

FpMMap (191) map type: Bitmask for type of mapping
NAME_MAX = UnixType.NAME_MAX

Maximum filename length.

O_APPEND = $400

fpOpen (195) file open mode: Append to file

O_CREAT = $40
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fpOpen (195) file open mode:

O_DIRECT $4000

fpOpen (195) file open mode:

O_DIRECTORY

fpOpen (195) file open mode:

O_EXCL $80

fpOpen (195) file open mode:

O_NDELAY

fpOpen (195) file open mode:

O_NOCTTY $100

fpOpen (195) file open mode:

O_NOFOLLOW $20000

fpOpen (195) file open mode:

O_NONBLOCK $800

fpOpen (195) file open mode:

O_RDONLY 0

fpOpen (195) file open mode:

O_RDWR = 2

fpOpen (195) file open mode:

O_SYNC $1000

fpOpen (195) file open mode:

O_TRUNC $200

fpOpen (195) file open mode:

O_WRONLY 1

fpOpen (195) file open mode:

PATH_MAX = UnixType.

$10000

Create if file does not yet exist.

Minimize caching effects

File must be directory.

Open exclusively

O_NONBLOCK

Alias for O_NonBlock (145)

No TTY control.

Fail if file is symbolic link.

Open in non-blocking mode

Read only

Read/Write

Write to disc at once

Truncate file to length 0

Write only

PATH_MAX
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Maximum pathname length.

POLLERR = 50008

Error condition on output file descriptor

POLLHUP = $0010

Hang up

POLLIN = $0001

Data is available for reading

POLLNVAL = $0020

Invalid request, file descriptor not open.

POLLOUT = $0004

Writing data will not block the write call
POLLPRI = $0002

Urgent data is available for reading.
POLLRDBAND = $0080

Priority data ready for reading.

POLLRDNORM = $0040

Same as POLLIN.

POLLWRBAND = $0200

Priority data my be written.

POLLWRNORM = $0100

Equivalent to POLLOUT.

PRIO_PGRP = UnixType.PRIO_PGRP

Easy access alias for unixtype.PRIO_PGRP (2036)
PRIO_PROCESS = UnixType.PRIO_PROCESS
Easy access alias for unixtype.PRIO_PROCESS (2036)

PRIO_USER = UnixType.PRIO_USER
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Easy access alias for unixtype.PRIO_USER (2036)
PROT_EXEC = $4

FpMMap (191) memory access: page can be executed
PROT_NONE = $0

FpMMap (191) memory access: page can not be accessed
PROT_READ = $1

FpMMap (191) memory access: page can be read
PROT_WRITE = $2

FpMMap (191) memory access: page can be written
RLIMIT_AS = 9

RLimit request address space limit

RLIMIT_CORE = 4

RLimit request max core file size

RLIMIT_CPU = 0

RLimit request CPU time in ms

RLIMIT_DATA = 2

RLimit request max data size

RLIMIT_FSIZE = 1

Rlimit request maximum file size

RLIMIT_LOCKS = 10

RLimit request maximum file locks held
RLIMIT_MEMLOCK = 8

RLimit request max locked-in-memory address space
RLIMIT_NOFILE = 7

RLimit request max number of open files

RLIMIT_NPROC = 6

147



CHAPTER 1. REFERENCE FOR UNIT BASEUNIX’

RLimit request max number of processes

RLIMIT_RSS = 5

RLimit request max resident set size

RLIMIT_STACK = 3

RLimit request max stack size

R_OK = 4

fpAccess (168) call test: read allowed

SA_INTERRUPT = $20000000

Sigaction options: ?

SA_NOCLDSTOP = 1

Sigaction options: Do not receive notification when child processes stop
SA_NOCLDWAIT = 2

Sigaction options: ?

SA_NODEFER = $40000000

Sigaction options: Do not mask signal in its own signal handler
SA_NOMASK = SA_NODEFER

Sigaction options: Do not prevent the signal from being received when it is handled.
SA_ONESHOT = SA_RESETHAND

Sigaction options: Restore the signal action to the default state.
SA_ONSTACK = 508000000

SA_ONSTACK is used in the fpsigaction (207) to indicate the signal handler must be called on an
alternate signal stack provided by sigaltstack(2) If an alternate stack is not available, the default
stack will be used.

SA_RESETHAND = $80000000
Sigaction options: Restore signal action to default state when signal handler exits.
SA_RESTART = $10000000

Sigaction options: Provide behaviour compatible with BSD signal semantics
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SA_RESTORER = 504000000

Signal restorer handler

SA_SIGINFO = 4

Sigaction options: The signal handler takes 3 arguments, not one.
SEEK_CUR = 1

fpLSeek (188) option: Set position relative to current position.
SEEK_END = 2

fpLSeek (188) option: Set position relative to end of file.
SEEK_SET = 0

fpLSeek (188) option: Set absolute position.

SIGABRT = 6

Signal: ABRT (Abort)

SIGALRM = 14

Signal: ALRM (Alarm clock)

SIGBUS = 7

Signal: BUS (bus error)

SIGCHLD = 17

Signal: CHLD (child status changed)

SIGCONT = 18

Signal: CONT (Continue)

SIGFPE = 8

Signal: FPE (Floating point error)

SIGHUP = 1

Signal: HUP (Hangup)

SIGILL = 4

Signal: ILL (Illegal instruction)
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SIGINT = 2

Signal: INT (Interrupt)

SIGIO = 29

Signal: IO (I/O operation possible)
SIGIOT = 6

Signal: IOT (IOT trap)

SIGKILL = 9

Signal: KILL (unblockable)
SIGPIPE = 13

Signal: PIPE (Broken pipe
SIGPOLL = SIGIO

Signal: POLL (Pollable event)
SIGPROF = 27

Signal: PROF (Profiling alarm)
SIGPWR = 30

Signal: PWR (power failure restart)
SIGQUIT = 3

Signal: QUIT

SIGSEGV = 11

Signal: SEGV (Segmentation violation)
SIGSTKFLT = 16

Signal: STKFLT (Stack Fault)
SIGSTOP = 19

Signal: STOP (Stop, unblockable)
SIGTERM = 15

Signal: TERM (Terminate)
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SIGTRAP = 5

Signal: TRAP (Trace trap)

SIGTSTP = 20

Signal: TSTP (keyboard stop)

SIGTTIN = 21

Signal: TTIN (Terminal input, background)
SIGTTOU = 22

Signal: TTOU (Terminal output, background)
SIGUNUSED = 31

Signal: Unused

SIGURG = 23

Signal: URG (Socket urgent condition)
SIGUSR1 = 10

Signal: USR1 (User-defined signal 1)
SIGUSR2 = 12

Signal: USR2 (User-defined signal 2)
SIGVTALRM = 26

Signal: VTALRM (Virtual alarm clock)
SIGWINCH = 28

Signal: WINCH (Window/Terminal size change)
SIGXCPU = 24

Signal: XCPU (CPU limit exceeded)
SIGXFSZ = 25

Signal: XFSZ (File size limit exceeded)
SIG_BLOCK = 0

Sigprocmask flags: Add signals to the set of blocked signals.
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SIG_DFL = 0

Signal handler: Default signal handler

SIG_ERR = — 1

Signal handler: error

SIG_IGN = 1

Signal handler: Ignore signal

SIG_MAXSIG = UnixType.SIG_MAXSIG

Maximum system signal number.

SIG_SETMASK = 2

Sigprocmask flags: Set of blocked signals is given.
SIG_UNBLOCK = 1

Sigprocmask flags: Remove signals from the set set of blocked signals.
SI_PAD_SIZE = 128 div sizeof (longint) - 3
Signal information pad size.

SYS_NMLN = UnixType.SYS_NMLN

Max system name length.

S_IFBLK = 24576

File (#rtl.baseunix.stat (224) record) mode: Block device
S_IFCHR = 8192

File (#rtl.baseunix.stat (224) record) mode: Character device
S_IFDIR = 16384

File (#rtl.baseunix.stat (224) record) mode: Directory
S_IFIFO = 4096

File (#rtl.baseunix.stat (224) record) mode: FIFO

S_IFLNK = 40960

File (#rtl.baseunix.stat (224) record) mode: Link
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S_IFMT = 61440

File (#rtl.baseunix.stat (224) record) mode: File type bit mask
S_IFREG = 32768

File (#rtl.baseunix.stat (224) record) mode: Regular file
S_IFSOCK = 49152

File (#rtl.baseunix.stat (224) record) mode: Socket
S_IRGRP = %0000100000

Mode flag: Read by group.

S_IROTH = %0000000100

Mode flag: Read by others.

S_IRUSR = %$0100000000

Mode flag: Read by owner.

S_TIRWXG = S_IRGRP or S_IWGRP or S_IXGRP
Mode flag: Read, write, execute by groups.

S_TRWXO = S_IROTH or S_IWOTH or S_IXOTH
Mode flag: Read, write, execute by others.

S_TIRWXU = S_IRUSR or S_IWUSR or S_IXUSR
Mode flag: Read, write, execute by user.

S_IWGRP = %0000010000

Mode flag: Write by group.

S_IWOTH = %0000000010

Mode flag: Write by others.

S_IWUSR = %0010000000

Mode flag: Write by owner.

S_IXGRP = %0000001000

Mode flag: Execute by group.
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S_IXOTH = %$0000000001

Mode flag: Execute by others.

S_IXUSR = %0001000000

Mode flag: Execute by owner.

UTSNAME_DOMAIN_LENGTH = UTSNAME_LENGTH

Max length of utsname (229) domain name.

UTSNAME_LENGTH = SYS_NMLN

Max length of utsname (229) system name, release, version, machine.
UTSNAME_NODENAME_LENGTH = UTSNAME_LENGTH

Max length of utsname (229) node name.

WNOHANG = 1

#rtl.baseunix.fpWaitpid (220) option: Do not wait for processes to terminate.
wordsinfdset = FD_MAXFDSET div BITSINWORD
Number of words in a TFDSet (165) array

wordsinsigset = SIG_MAXSIG div BITSINWORD
Number of words in a signal set.

WUNTRACED = 2

#rtl.baseunix.fpWaitpid (220) option: Also report children which were stopped but not yet reported
W_OK = 2

fpAccess (168) call test: write allowed

X_OK =1

fpAccess (168) call test: execute allowed

_STAT_VER = _STAT_VER_LINUX

Stat version number

_STAT_VER_KERNEL = 1

Current version of stat record
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_STAT_VER_LINUX = 3
Version of Linux stat record
_STAT_VER_LINUX_OLD = 1
Old kernel definition of stat
_STAT_VER_SVR4 = 2

SVR 4 definition of stat

1.3.2 Types

Blkcnt64_t = cuint64

64-bit block count

Blkent_t = cuint

Block count type.

Blksize_t = cuint

Block size type.

cbool = UnixType.cbool
Boolean type

cchar = UnixType.cchar
Alias for #rtl.UnixType.cchar (2038)
cdouble = UnixType.cdouble
Double precision real format.
cfloat = UnixType.cfloat
Floating-point real format

cint = UnixType.cint

C type: integer (natural size)
cintl6 = UnixType.cintl6

C type: 16 bits sized, signed integer.
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UnixType.cint32

C type: 32 bits sized, signed integer.
UnixType.cint64

C type: 64 bits sized, signed integer.
UnixType.cint8

C type: 8 bits sized, signed integer.
UnixType.clock_t
Clock ticks type

UnixType.clong

C type: long signed integer (double sized)
clonglong UnixType.clonglong
C type: 64-bit (double long) signed integer.
UnixType.TOff
Character offset type
UnixType.cschar
Signed character type
UnixType.cshort

C type: short signed integer (half sized)
UnixType.csigned
csigned is an alias for cint (155).
UnixType.csint

Signed integer

UnixType.size_t
Character size type

UnixType.cslong

The size is CPU dependent.

156



CHAPTER 1. REFERENCE FOR UNIT BASEUNIX’

cslonglong = UnixType.cslonglong
cslonglong is an alias for clonglong (156).
csshort = UnixType.csshort

Short signed integer type

cuchar = UnixType.cuchar

Alias for #rtl.UnixType.cuchar (2039)

cuint = UnixType.cuint

C type: unsigned integer (natural size)
cuintl6 = UnixType.cuintl6

C type: 16 bits sized, unsigned integer.
cuint32 = UnixType.cuint32

C type: 32 bits sized, unsigned integer.
cuint64 = UnixType.cuinté64

C type: 64 bits sized, unsigned integer.
cuint8 = UnixType.cuint8

C type: 8 bits sized, unsigned integer.
culong = UnixType.culong

C type: long unsigned integer (double sized)
culonglong = UnixType.culonglong
C type: 64-bit (double long) unsigned integer.
cunsigned = UnixType.cunsigned
Alias for #rtl.unixtype.cunsigned (2040)
cushort = UnixType.cushort

C type: short unsigned integer (half sized)
dev_t = UnixType.dev_t

Device descriptor type.
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gid_t = UnixType.gid_t

Group ID type.

ino_t = UnixType.ino_t
Inode type.

kernel_gid_t = cuint

kernel_gid_t may differ from the libc type used to describe group IDs.
kernel_loff_t = clonglong

Long kernel offset type

kernel_mode_t = cuint

kernel_mode_t may differ from the libc type used to describe file modes.
kernel_off_t = clong

Kernel offset type

kernel_uid_t = cuint

kernel_uid_t may differ from the libc type used to describe user IDs.
mode_t = UnixType.mode_t

Inode mode type.

nlink_t = UnixType.nlink_t

Number of links type.

off_t = UnixType.off_t

Offset type.

PB1lkCnt = ”"Blkcnt_t

pointer to TB1kCnt (165) type.

PBlkSize = "Blksize_t

Pointer to TBI1kSize (165) type.

pcbool = UnixType.pcbool

Pointer to boolean type cbool (155)
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pcchar = UnixType.pcchar
Alias for #rtl.UnixType.pcchar (2041)
pcdouble = UnixType.pcdouble
Pointer to cdouble (155) type.
pcfloat = UnixType.pcfloat
Pointer to cfloat (155) type.

pcint = UnixType.pcint
Pointer to cInt (155) type.

pcintl6 = UnixType.pcintl6
Pointer to 16-bit signed integer type
pcint32 = UnixType.pcint32
Pointer to signed 32-bit integer type
pcint64 = UnixType.pcint64
Pointer to signed 64-bit integer type
pcint8 = UnixType.pcint8
Pointer to 8-bits signed integer type
pClock = UnixType.pClock
Pointer to TClock (165) type.
pclong = UnixType.pclong
Pointer to cLong (156) type.
pclonglong = UnixType.pclonglong
Pointer to longlong type.

pcschar = UnixType.pcschar
Pointer to character type cschar (156).
pcshort = UnixType.pcshort

Pointer to cShort (156) type.
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pcsigned = UnixType.pcsigned
Pointer to signed integer type csigned (156).
pcsint = UnixType.pcsint

Pointer to signed integer type csint (156)
pcsize_t = UnixType.psize_t
Pointer to csize_t

pcslong = UnixType.pcslong

Pointer to the signed long cslong (156)
pcslonglong = UnixType.pcslonglong
Pointer to Signed longlong type cslonglong (157)
pcsshort = UnixType.pcsshort
Pointer to short signed integer type csshort (157)
pcuchar = UnixType.pcuchar

Alias for #rtl.UnixType.pcuchar (2042)
pcuint = UnixType.pcuint

Pointer to cUlnt (157) type.

pcuintl6 = UnixType.pcuintl6
Pointer to 16-bit unsigned integer type
pcuint32 = UnixType.pcuint32
Pointer to unsigned 32-bit integer type
pcuint64 = UnixType.pcuint64
Pointer to unsigned 64-bit integer type
pcuint8 = UnixType.pcuint8

Pointer to 8-bits unsigned integer type
pculong = UnixType.pculong

Pointer to cuL.ong (157) type.
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pculonglong = UnixType.pculonglong
Unsigned longlong type

pcunsigned = UnixType.pcunsigned
Alias for #rtl.unixtype.pcunsigned (2043)
pcushort = UnixType.pcushort
Pointer to cuShort (157) type.

pDev = UnixType.pDev

Pointer to TDev (165) type.

pDir = ~Dir

Pointer to TDir (165) record

pDirent = “Dirent

Pointer to TDirent (165) record.
pFDSet = "TFDSet

Pointer to TFDSet (165) type.

pFilDes = "TFilDes

Pointer to TFilDes (165) type.
pfpstate = “tfpstate

Pointer to tfpstate (225) record.

PGid = UnixType.pGid

Pointer to TGid (166) type.

PGrpArr = "“"TGrpArr

Pointer to TGrpArr (166) array.

pid_t = UnixType.pid_t
Process ID type.

pIno = UnixType.pIno

Pointer to TIno (166) type.
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piovec = “tiovec

pointer to a iovec (223) record

pMode = UnixType.pMode

Pointer to TMode (166) type.

pnLink = UnixType.pnLink
Pointer to TnLink (166) type.

pOff = UnixType.pOff

Pointer to TOff (166) type.

pPid = UnixType.pPid

Pointer to TPid (166) type.

ppollfd = "pollfd
Pointer to tpollfd

PRLimit = "TRLimit

Pointer to TRLimit (226) record
psigactionrec = “sigactionrec
Pointer to SigActionRec (224) record type.
PSigContext = "TSigContext
Pointer to #rtl.baseunix. TSigContext (227) record type.
psiginfo = “tsiginfo

Pointer to #rtl.baseunix.TSigInfo (228) record type.
psigset = “tsigset

Pointer to SigSet (164) type.

pSize = UnixType.pSize
Pointer to TSize (167) type.

pSize_t = UnixType.pSize_t

Pointer to Size_t
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pSocklen = UnixType.pSocklen
Pointer to TSockLen (167) type.
psSize = UnixType.psSize
Pointer to TsSize (167) type

PStat = ~Stat

Pointer to TStat (167) type.

pstatfs = UnixType.PStatFs

This is an alias for the type defined in the #rtl.unixtype (2036) unit.

pthread_cond_t = UnixType.pthread_cond_t

Thread conditional variable type.

pthread _mutex_t = UnixType.pthread mutex_t

Thread mutex type.

pthread_t = UnixType.pthread_t
POSIX thread type.

pTime = UnixType.pTime

Pointer to TTime (167) type.

ptimespec = UnixType.ptimespec
Pointer to timespec (166) type

ptimeval = UnixType.ptimeval
Pointer to timeval (166) type

ptimezone = “timezone

Pointer to TimeZone (225) record.
ptime_t = UnixType.ptime_t
Pointer to time_t (166) type.

PTms = “tms

Pointer to TTms (168) type
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Pucontext = “Tucontext

Pointer to TUContext (228) type.

pUid = UnixType.pUid

Pointer to TUid (168) type.

pUtimBuf = ~UTimBuf

Pointer to TUTimBuf (168) type.

PUtsName = "TUtsName

Pointer to TUtsName (168) type.

rlim_t = culong

rlim_t is used as the type for the various fields in the TRLimit (226) record.
sigactionhandler = sigactionhandler_t

When installing a signal handler, the actual signal handler must be of type SigActionHandler.

sigactionhandler_t = procedure(signal: LongInt; info: psiginfo;
context: PSigContext)

Standard signal action handler prototype

signalhandler = signalhandler_t

Simple signal handler prototype

signalhandler_t = procedure(signal: LongInt)
Standard signal handler prototype

sigrestorerhandler = sigrestorerhandler_t
Alias for sigrestorerhandler_t (164) type.
sigrestorerhandler_t = procedure

Standard signal action restorer prototype

sigset = sigset_t

Signal set type

Array = Array[0..wordsinsigset-1] of culong
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Signal set type

size_t = UnixType.size_t

Size specification type.

socklen_t = UnixType.socklen_t
Socket address length type.

ssize_t = UnixType.ssize_t
Small size type.

TB1kCnt = Blkcnt_t

Alias for Blkent_t (155) type.

TBlkSize = Blksize_t

Alias for blksize_t (155) type.

TClock = UnixType.TClock

Alias for clock_t (156) type.

TDev = UnixType.TDev

Alias for dev_t (157) type.

TDir = Dir

Alias for Dir (222) type.

TDirent = Dirent

Alias for Dirent (223) type.

Array = Array[0.. (FD_MAXFDSETdivBITSINWORD)-1] of TFDSetEl
File descriptor set for fpSelect (203) call.
TEFDSetEl = culong

Type alias for an element of the TFDSet
Array = Array[0..1] of cint
Array of file descriptors as used in fpPipe (197) call.

TGid = UnixType.TGid
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Alias for gid_t (158) type.

Array = Array[0..0] of TGid
Array of gid_t (158) IDs

timespec = UnixType.timespec
Short time specification type.

timeval = UnixType.timeval
Time specification type.

time_t = UnixType.time_t
Time span type

TIno = UnixType.TIno

Alias for ino_t (158) type.
TIOCtlRequest = UnixType.TIOCtlRequest
Easy access alias for unixtype. TIOCtIRequest (2046)
tiovec = iovec

Alias for the iovec (223) record type.
TMode = UnixType.TMode

Alias for mode_t (158) type.

TnLink = UnixType.TnLink
Alias for nlink_t (158) type.

TOff = UnixType.TOff

Alias for off_t (158) type.

TPid = UnixType.TPid

Alias for pid_t (161) type.

tpollfd = pollfd

Alias for pol1£d type

tsigactionhandler = sigactionhandler_t
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Alias for sigactionhandler_t (164) type.
tsignalhandler = signalhandler_t
Alias for signalhandler_t (164) type.
tsigrestorerhandler = sigrestorerhandler_t
Alias for sigrestorerhandler_t (164) type.
tsigset = sigset_t

Alias for SigSet (164) type.

TSize = UnixType.TSize

Alias for size_t (165) type

TSocklen = UnixType.TSocklen
Alias for socklen_t (165) type.

TsSize = UnixType.TsSize

Alias for ssize_t (165) type

TStat = Stat

Alias for Stat (224) type.

tstatfs = UnixType.TStatFs

Record describing a file system in the unix.fpstatfs (131) call.
TTime = UnixType.TTime

Alias for TTime (167) type.

Ttimespec = UnixType.Ttimespec
Alias for TimeSpec (166) type.

TTimeVal = UnixType.TTimeVal
Alias for timeval (166) type.

TTimeZone = timezone

Alias for TimeZone (225) record.

TTms = tms
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Alias for Tms (225) record type.
TUid = UnixType.TUid
Alias for uid_t (168) type.
TUtimBuf = UTimBuf
Alias for UtimBuf (228) type.
TUtsName = UtsName
Alias for UtsName (229) type.
uid_t = UnixType.uid_t

User ID type

1.4 Procedures and functions

1.4.1 CreateShellArgV

Synopsis: Create a null-terminated array of strings from a command-line string

Declaration: function CreateShellArgV(const prog: string) : ppchar

function CreateShellArgV (const prog: RawByteString) : ppchar

Visibility: default

Description: CreateShell1ArgV creates a command-line string for executing a shell command using ’sh -c’.

The result is a null-terminated array of null-terminated strings suitable for use in fpExecv (175) and

friends.

See also: fpExecv (175), FreeShellArgV (221)

1.4.2 FpAccess

Synopsis: Check file access

function FpAccess (const pathname:

Visibility: default

of the following:

R_OKUser has read rights.
W_OKUser has write rights.
X_OKUser has execute rights.
F_OKTFile exists.

Errors: If no more memory is available, a heap error may occur.

Declaration: function FpAccess (pathname: pChar; aMode: cint) : cint

RawByteString; aMode: cint) : cint

Description: FpAccess tests user’s access rights on the specified file. Mode is a mask existing of one or more
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The test is done with the real user ID, instead of the effective user ID. If the user has the requested
rights, zero is returned. If access is denied, or an error occurred, a nonzero value is returned.

Errors: Extended error information can be retrieved using fpGetErrno (182).

sys_eaccessThe requested access is denied, either to the file or one of the directories in its path.
sys_einvalMode was incorrect.

sys_enoentA directory component in Path doesn’t exist or is a dangling symbolic link.
sys_enotdirA directory component in Path is not a directory.

sys_enomemlInsufficient kernel memory.

sys_eloopPath has a circular symbolic link.

See also: FpChown (172), FpChmod (170)

Listing: ./bunixex/ex26.pp

Program Example26;
{ Program to demonstrate the Access function. }
Uses BaseUnix;

begin
if fpAccess (’/etc/passwd’ W OK)=0 then
begin
Writeln (’Better check your system.’);
Writeln (’| can write to the /etc/passwd file !’);
end;
end.

1.4.3 FpAlarm

Synopsis: Schedule an alarm signal to be delivered
Declaration: function FpAlarm(seconds: cuint) : cuint
Visibility: default

Description: FpAlarm schedules an alarm signal to be delivered to your process in Seconds seconds. When
Seconds seconds have elapsed, the system will send a STGALRM signal to the current process. If
Seconds is zero, then no new alarm will be set. Whatever the value of Seconds, any previous
alarm is cancelled.

The function returns the number of seconds till the previously scheduled alarm was due to be deliv-
ered, or zero if there was none. A negative value indicates an error.

See also: fpSigAction (207), fpPause (197)

Listing: ./bunixex/ex59.pp

Program Example59;
{ Program to demonstrate the Alarm function. }

Uses BaseUnix;
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Procedure AlarmHandler(Sig : cint);cdecl;

begin
Writeln (’Got to alarm handler’);
end;

begin
Writeln ('Setting alarm handler’);
fpSignal (SIGALRM, SignalHandler (@AlarmHandler)) ;
Writeln (’Scheduling Alarm in 10 seconds’);
fpAlarm (10);
Writeln (’Pausing’);
fpPause;
Writeln (’Pause returned’);
end.

1.4.4 FpChdir

Synopsis: Change current working directory.

Declaration: function FpChdir (path: pChar) : cint
function FpChdir (const path: RawByteString) : cint
Visibility: default
Description: fpChDir sets the current working directory to Path.

It returns zero if the call was successful, -1 on error.

Note: There exist a portable alternative to fpChDir: system.chdir. Please use fpChDir only if you are
writing Unix specific code. System.chdir will work on all operating systems.

Errors: Extended error information can be retrieved using fpGetErrno (182).

See also: fpGetCwd (181)

1.4.5 FpChmod

Synopsis: Change file permission bits

Declaration: function FpChmod (path: pChar; Mode: TMode) : cint
function FpChmod (const path: RawByteString; Mode: TMode) : cint

Visibility: default

Description: fpChmod sets the Mode bits of the file in Path to Mode. Mode can be specified by “or’-ing the
following values:

S_ISUIDSet user ID on execution.
S_ISGIDSet Group ID on execution.
S_ISVTXSet sticky bit.
S_IRUSRRead by owner.
S_IWUSRWTite by owner.
S_IXUSRExecute by owner.
S_IRGRPRead by group.
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S_IWGRPWrite by group.
S_IXGRPExecute by group.
S_IROTHRead by others.
S_IWOTHWrite by others.
S_IXOTHEzxecute by others.
S_IRWXORead, write, execute by others.
S_IRWXGRead, write, execute by groups.
S_IRWXURead, write, execute by user.

If the function is successful, zero is returned. A nonzero return value indicates an error.

Errors: The following error codes are returned:

sys_epermThe effective UID doesn’t match the ownership of the file, and is not zero. Owner or
group were not specified correctly.

sys_eaccessOne of the directories in Path has no search (=execute) permission.

sys_enoentA directory entry in Path does not exist or is a symbolic link pointing to a non-existent
directory.

sys_enomemlInsufficient kernel memory.
sys_erofsThe file is on a read-only file system.

sys_eloopPath has a reference to a circular symbolic link, i.e. a symbolic link, whose expansion
points to itself.

See also: fpChown (172), fpAccess (168)

Listing: ./bunixex/ex23.pp

Program Example23;
{ Program to demonstrate the Chmod function. }

Uses BaseUnix, Unix;

Var F : Text;
begin
{ Create a file }
Assign (f, 'testex21’);
Rewrite (F);
Writeln (f, #!/bin/sh’);
Writeln (f, echo Some text for this file ’);
Close (F);
fpChmod ( ’'testex21’,&777);
i

{ File is now executable }
fpexecl (’./testex21’ ,[]);
end.
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1.4.6 FpChown
Synopsis: Change owner of file

Declaration: function FpChown (path: pChar; owner: TUid; group: TGid) : cint
function FpChown (const path: RawByteString; owner: TUid; group: TGid)
cint

Visibility: default

Description: £pChown sets the User ID and Group ID of the file in Path to Owner,Group.

The function returns zero if the call was successful, a nonzero return value indicates an error.

Errors: The following error codes are returned:

sys_epermThe effective UID doesn’t match the ownership of the file, and is not zero. Owner or
group were not specified correctly.

sys_eaccessOne of the directories in Path has no search (=execute) permission.

sys_enoentA directory entry in Path does not exist or is a symbolic link pointing to a non-existent
directory.

sys_enomemlnsufficient kernel memory.

sys_erofsThe file is on a read-only file system.

sys_eloopPath has a reference to a circular symbolic link, i.e. a symbolic link, whose expansion
points to itself.

See also: fpChmod (170), fpAccess (168)

Listing: ./bunixex/ex24.pp

Program Example24;
{ Program to demonstrate the Chown function. }
Uses BaseUnix;

Var UID : TUid;

GID : TGid;
F : Text;
begin

Writeln (’This will only work if you are root.’);
Write (’'Enter a UID : ’);readln(UID);

Write (’'Enter a GID : ’);readln(GID);

Assign (f, 'test.txt’);

Rewrite (f);

Writeln (f, The owner of this file should become : ’);
Writeln (f,’UID : ’,UID);

Writeln (f,’GID : ' ,GID);

Close (F);

if fpChown (’test.txt’,UID,GID)<>0 then
if fpgeterrno=ESysEPERM then
Writeln (’You are not root !’)
else
Writeln (’'Chmod failed with exit code : ’,fpgeterrno)
else
Writeln (’Changed owner successfully !’);
end.
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1.4.7 FpClose
Synopsis: Close file descriptor
Declaration: function FpClose (fd: cint) : cint
Visibility: default

Description: FpClose closes a file with file descriptor Fd. The function returns zero if the file was closed
successfully, a nonzero return value indicates an error.

For an example, see FpOpen (195).
Errors: Extended error information can be retrieved using fpGetErrno (182).

See also: FpOpen (195), FpRead (199), FpWrite (220), FpFTruncate (181), FpLSeek (188)

1.4.8 FpClosedir

Synopsis: Close directory file descriptor
Declaration: function FpClosedir (var dirp: Dir) : cint
Visibility: default

Description: FpCloseDir closes the directory pointed to by dirp. It returns zero if the directory was closed
successfully, -1 otherwise.

For an example, see fpOpenDir (196).
Errors: Extended error information can be retrieved using fpGetErrno (182).

See also: FpOpenDir (196), FpReadDir (200)

1.4.9 FpDup
Synopsis: Duplicate a file handle
Declaration: function FpDup (fildes: cint) : cint

function FpDup (var oldfile: text; wvar newfile: text) : cint
function FpDup (var oldfile: File; var newfile: File) : cint

Visibility: default

Description: FpDup returns a file descriptor that is a duplicate of the file descriptor £ildes.

The second and third forms make NewFile an exact copy of O1dFile, after having flushed the
buffer of 01dFile in case it is a Text file or untyped file. Due to the buffering mechanism of Pascal,
these calls do not have the same functionality as the dup call in C. The internal Pascal buffers are not
the same after this call, but when the buffers are flushed (e.g. after output), the output is sent to the
same file. Doing an Iseek will, however, work as in C, i.e. doing a Iseek will change the file position
in both files.

The function returns a negative value in case of an error, a positive value is a file handle, and indicates
success.

Errors: A negative value can be one of the following error codes:

sys_ebadfO1dFile hasn’t been assigned.

sys_emfileMaximum number of open files for the process is reached.
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See also: fpDup2 (174)

Listing: ./bunixex/ex31.pp

program Example31;

{ Program to demonstrate the Dup function. }
uses baseunix;

var f : text;

begin
if fpdup (output,f)=—1 then
Writeln (’Dup Failed !’);
writeln (’This is written to stdout.’);
writeln (f,’ This is written to the dup file, and flushed’);flush(f);
writeln
end.

1.4.10 FpDup2

Synopsis: Duplicate one file handle to another

Declaration: function FpDup2 (fildes: cint; fildes2: cint) : cint
function FpDup2 (var oldfile: text; var newfile: text) : cint
function FpDup2 (var oldfile: File; var newfile: File) : cint

Visibility: default
Description: Makes £ildes2 or NewFile an exact copy of £ildes or OLdFile, after having flushed the
buffer of 01dF1ile in the case of text or untyped files.

After a call to fdup2, the 2 file descriptors point to the same physical device (a file, socket, or a
terminal).

NewFile can be an assigned file. If newfile or £ildes was open, it is closed first. Due to the
buffering mechanism of Pascal, this has not the same functionality as the dup2 call in C. The internal
Pascal buffers are not the same after this call, but when the buffers are flushed (e.g. after output), the
output is sent to the same file. Doing an Iseek will, however, work as in C, i.e. doing a Iseek will
change the file position in both files.

The function returns the new file descriptor number, on error -1 is returned, and the error can be
retrieved with fpgeterrno (182)

Errors: In case of error, the following error codes can be reported:

sys_ebadfO1dFile (or £ildes) hasn’t been assigned.

sys_emfileMaximum number of open files for the process is reached.

See also: fpDup (173)

Listing: ./bunixex/ex32.pp

program Example32;

{ Program to demonstrate the FpDup2 function. }
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uses BaseUnix;

var f : text;

i @ longint;
begin
Assign (f, 'text.txt’);
Rewrite (F);
For i:=1 to 10 do writeln (F,’Line : ’,i);

if fpdup2 (output,f)=—1 then
Writeln (’'Dup2 Failed !’);
writeln (’This is written to stdout.’);
writeln (f,’ This is written to the dup file , and flushed’);
flush (f);
writeln;
{ Remove file. Comment this if you want to check flushing.}
fpUnlink (’text.txt’);
end.

1.4.11 FpExecv

Synopsis: Execute process

Declaration: function FpExecv (path: pChar; argv: ppChar) : cint
function FpExecv (const path: RawByteString; argv: ppchar) : cint

Visibility: default

Description: Replaces the currently running program with the program, specified in path. It gives the program
the options in argvp. This is a pointer to an array of pointers to null-terminated strings. The last
pointer in this array should be nil. The current environment is passed to the program. On success,
execv does not return.

Errors: On error, -1 is returned. Extended error information can be retrieved with fpGetErrNo (182)

sys_eaccesFile is not a regular file, or has no execute permission. A component of the path has no
search permission.

sys_epermThe file system is mounted .
sys_e2bigArgument list too big.

sys_enoexecThe magic number in the file is incorrect.
sys_enoentThe file does not exist.

sys_enomemNot enough memory for kernel.
sys_enotdirA component of the path is not a directory.

sys_eloopThe path contains a circular reference (via symlinks).

See also: fpExecve (176), fpFork (179)

Listing: ./bunixex/ex8.pp

Program Example8;
{ Program to demonstrate the Execv function. }

Uses Unix, strings;
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Const Arg0 : PChar = ’/bin/ls’;
Argl : Pchar = '—17;

Var PP : PPchar;

begin
GetMem (PP,3xSizeOf(Pchar));
PP[0]:=Arg0;
PP[1]:=Arg1;
PP[3]:= Nil;

{ Execute ’/bin/ls —I1’, with current environment }
fpExecv (’/bin/ls’ ,pp);
end.

1.4.12 FpExecve

Synopsis: Execute process using environment

Declaration: function FpExecve (path: pChar; argv: ppChar; envp: ppChar) : cint
function FpExecve (const path: RawByteString; argv: ppchar; envp: ppchar)
cint

Visibility: default

Description: Replaces the currently running program with the program, specified in path. It gives the program
the options in argv, and the environment in envp. They are pointers to an array of pointers to
null-terminated strings. The last pointer in this array should be ni1l. On success, execve does not
return.

Errors: Extended error information can be retrieved with fpGetErrno (182), and includes the following:

sys_eaccesFile is not a regular file, or has no execute permission. A component of the path has no
search permission.

sys_epermThe file system is mounted .
sys_e2bigArgument list too big.

sys_enoexecThe magic number in the file is incorrect.
sys_enoentThe file does not exist.

sys_enomemNot enough memory for kernel.
sys_enotdirA component of the path is not a directory.

sys_eloopThe path contains a circular reference (via symlinks).

See also: fpExecv (175), fpFork (179)

Listing: ./bunixex/ex7.pp

Program Example7;
{ Program to demonstrate the Execve function. }
Uses BaseUnix, strings;

Const Arg0 : PChar = ’/bin/ls’;
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Arg1 : Pchar = '—I’;

Var PP : PPchar;

begin
GetMem (PP,3xSizeOf(Pchar));
PP[0]:=Arg0;
PP[1]:=Arg1;
PP[3]:= Nil;

{ Execute ’'/bin/ls —I’, with current environment }
{ Envp is defined in system.inc }
fpExecVe (’/bin/ls’ ,pp,envp);

end.

1.4.13 FpExit

Synopsis: Exit the current process
Declaration: procedure FpExit (Status: cint)
Visibility: default

Description: FpExit exits the currently running process, and report Status as the exit status.

Remark If this call is executed, the normal unit finalization code will not be executed. This may lead to
unexpected errors and stray files on your system. It is therefore recommended to use the Halt call
instead.

Errors: None.

See also: FpFork (179), FpExecve (176)

1.4.14 FpFcntl

Synopsis: File control operations.

Declaration: function FpFcntl (fildes: cint; cmd: cint) : cint
function FpFcntl (fildes: cint; cmd: cint; arg: cint) : cint
function FpFcntl (fildes: cint; cmd: cint; var arg: FLock) : cint

Visibility: default

Description: Read/set a file’s attributes. Fildes a valid file descriptor. Cmd specifies what to do, and is one of
the following:

F_GetFdRead the close_on_exec flag. If the low-order bit is 0, then the file will remain open across
execve calls.

F_GetFIRead the descriptor’s flags.
F_GetOwnGet the Process ID of the owner of a socket.
F_SetFdSet the close_on_exec flag of £i1des. (only the least significant bit is used).

F_GetLkReturn the f1lock record that prevents this process from obtaining the lock, or set the
1_type field of the lock of there is no obstruction. Arg is the flock record.

F_SetLKkSet the lock or clear it (depending on 1_type in the £1ock structure). if the lock is held
by another process, an error occurs.

177



CHAPTER 1. REFERENCE FOR UNIT BASEUNIX’

F_GetLkwSame as for F_Setlk, but wait until the lock is released.

F_SetOwnSet the Process or process group that owns a socket.

The function returns O if successful, -1 otherwise.

Errors: On error, -1 is returned. Use fpGetErrno (182) for extended error information.

sys_ebadfFd has a bad file descriptor.

sys_eagain or sys_eaccessFor , if the lock is held by another process.

1.4.15 fpidfillset

Synopsis: Set all file descriptors in the set.
Declaration: function fpfdfillset (var nset: TFDSet) : cint
Visibility: default
Description: fpfdfillset sets all file descriptors in nset.

See also: FpSelect (203), FpFD_ZERO (179), FpFD_IsSet (178), FpFD_Clr (178), FpFD_Set (179)

1.4.16 fpFD_CLR

Synopsis: Clears a file descriptor in a set
Declaration: function fpFD_CLR(fdno: cint; var nset: TFDSet) : cint
Visibility: default

Description: FpFD_C1r clears file descriptor £dno in file descriptor set nset.
For an example, see FpSelect (203).

Errors: None.

See also: FpSelect (203), FpFD_ZERO (179), FpFD_Set (179), FpFD_IsSet (178)

1.4.17 fpFD_ISSET

Synopsis: Check whether a file descriptor is set
Declaration: function fpFD_ISSET (fdno: cint; const nset: TFDSet) : cint
Visibility: default

Description: FpFD_Set Checks whether file descriptor £dNo in file descriptor set £ds is set. It returns zero if
the descriptor is not set, 1 if it is set. If the number of the file descriptor it wrong, -1 is returned.

For an example, see FpSelect (203).
Errors: If an invalid file descriptor number is passed, -1 is returned.

See also: FpSelect (203), FpFD_ZERO (179), FpFD_Clr (178), FpFD_Set (179)
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1.4.18 fpFD_SET

Synopsis: Set a file descriptor in a set
Declaration: function fpFD_SET (fdno: cint; var nset: TFDSet) : cint
Visibility: default

Description: FpFD_Set sets file descriptor £dno in file descriptor set nset.
For an example, see FpSelect (203).

Errors: None.

See also: FpSelect (203), FpFD_ZERO (179), FpFD_Clr (178), FpFD_IsSet (178)

1.4.19 fpFD_ZERO

Synopsis: Clear all file descriptors in set
Declaration: function fpFD_ZERO (out nset: TFDSet) : cint
Visibility: default

Description: FpFD_ZERO clears all the file descriptors in the file descriptor set nset.

For an example, see FpSelect (203).
Errors: None.

See also: FpSelect (203), FpFD_Clr (178), FpFD_Set (179), FpFD_IsSet (178)

1.4.20 FpFork

Synopsis: Create child process
Declaration: function FpFork : TPid
Visibility: default

Description: FpFork creates a child process which is a copy of the parent process. FpFork returns the process
ID in the parent process, and zero in the child’s process. (you can get the parent’s PID with fpGetPPid
(184)).

Errors: On error, -1 is returned to the parent, and no child is created.
sys_eagainNot enough memory to create child process.

See also: fpExecve (176), #rtl.linux.Clone (945)

1.4.21 FPFStat

Synopsis: Retrieve file information about a file descriptor.

Declaration: function FpFStat (fd: cint; var sb: Stat) : cint
function FPFStat (var F: Text; wvar Info: Stat) : Boolean
function FPFStat (var F: File; var Info: Stat) : Boolean

Visibility: default
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Description: FpFStat gets information about the file specified in one of the following:

Fda valid file descriptor.
Fan opened text file or untyped file.

and stores it in Info, which is of type stat (224). The function returns zero if the call was successful,

a nonzero return value indicates failure.

Errors: Extended error information can be retrieved using fpGetErrno (182).

sys_enoentPath does not exist.

See also: FpStat (212), FpLStat (189)

Listing: ./bunixex/ex28.pp

program example28;
{ Program to demonstrate the FStat function. }
uses BaseUnix;

var f : text;
i : byte;
info : stat;

begin
{ Make a file }
assign (f,’test. fil’);
rewrite (f);
for i:=1 to 10 do writeln (f, Testline # ’,i);
close (f);
{ Do the call on made file. }

if fpstat (’'test.fil’,info)<>0 then

begin

writeln (’Fstat failed. Errno : ’,fpgeterrno);
halt (1);

end;
writeln;
writeln (’Result of fstat on file ’’test.fil’’.");
writeln (’Inode : ',info.st_ino);
writeln (’Mode : ’,info.st_mode);
writeln (’nlink ‘,info.st_nlink);
writeln (’uid : ',info.st_uid);
writeln (’gid : ’,info.st_gid);
writeln (’rdev : ',info.st_rdev);
writeln (’Size ‘,info.st_size);
writeln (’Blksize : ’,info.st_blksize);
writeln (’Blocks : ’,info.st_blocks);
writeln (’atime : ’,info.st_atime);
writeln (’mtime : ’,info.st_mtime);
writeln (’ctime *,info.st_ctime);
{ Remove file }
erase (f);

end.
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1.4.22 FpFtruncate
Synopsis: Truncate file on certain size.
Declaration: function FpFtruncate (fd: cint; flength: TOff) : cint
Visibility: default

Description: FpFTruncate sets the length of a file in £d on £length bytes, where £ length must be less
than or equal to the current length of the file in £d.

The function returns zero if the call was successful, a nonzero return value indicates that an error
occurred.

Errors: Extended error information can be retrieved using fpGetErrno (182).

See also: FpOpen (195), FpClose (173), FpRead (199), FpWrite (220), FpLSeek (188)

1.4.23 FpGetcwd
Synopsis: Retrieve the current working directory.

Declaration: function FpGetcwd(path: pChar; siz: TSize) : pChar
function FpGetcwd : RawByteString

Visibility: default

Description: f£pget CWD returns the current working directory of the running process. It is returned in Path,
which points to a memory location of at least siz bytes.

If the function is successful, a pointer to Path is returned, or a string with the result. On error Ni 1
or an empty string are returned.

Errors: On error Ni 1 or an empty string are returned.

See also: FpGetPID (184), FpGetUID (186)

1.4.24 FpGetegid
Synopsis: Return effective group ID
Declaration: function FpGetegid : TGid
Visibility: default
Description: FpGetegid returns the effective group ID of the currently running process.
Errors: None.
See also: FpGetGid (183), FpGetUid (186), FpGetEUid (182), FpGetPid (184), FpGetPPid (184), fpSetUID
(206), FpSetGid (205)

Listing: ./bunixex/ex18.pp

Program Examplei8;

{ Program to demonstrate the GetGid and GetEGid functions. }
Uses BaseUnix;

begin

writeln (’'Group Id = ’,fpgetgid,’ Effective group |d = ’',fpgetegid);
end.
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1.4.25 FpGetEnv

Synopsis: Return value of environment variable.

Declaration: function FpGetEnv (name: pChar) : pChar
function FpGetEnv (name: string) : pChar

Visibility: default

Description: FPGetEnv returns the value of the environment variable in Name. If the variable is not defined, nil
is returned. The value of the environment variable may be the empty string. A PChar is returned to
accommodate for strings longer than 255 bytes, TERMCAP and LS_COLORS, for instance.

Errors: None.

Listing: ./bunixex/ex41.pp

Program Example41 ;

{ Program to demonstrate the GetEnv function. }
Uses BaseUnix;

begin

Writeln (’Path is : ’',fpGetenv(’PATH’));
end.

1.4.26 fpgeterrno

Synopsis: Retrieve extended error information.
Declaration: function fpgeterrno : LongInt
Visibility: default

Description: fpgeterrno returns extended information on the latest error. It is set by all functions that com-
municate with the kernel or C library.

Errors: None.

See also: fpseterrno (204)

1.4.27 FpGeteuid

Synopsis: Return effective user ID
Declaration: function FpGeteuid : TUid
Visibility: default
Description: FpGeteuid returns the effective user ID of the currently running process.
Errors: None.
See also: FpGetUid (186), FpGetGid (183), FpGetEGid (181), FpGetPid (184), FpGetPPid (184), fpSetUID
(206), FpSetGid (205)

Listing: ./bunixex/ex17.pp
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Program Example17;

{ Program to demonstrate the GetUid and GetEUid functions. }
Uses BaseUnix;

begin

writeln (’User Id = ’,fpgetuid,’ Effective user Id = ’,fpgeteuid);
end.

1.4.28 FpGetgid

Synopsis: Return real group ID
Declaration: function FpGetgid : TGid
Visibility: default
Description: FpGetgid returns the real group ID of the currently running process.
Errors: None.

See also: FpGetEGid (181), FpGetUid (186), FpGetEUid (182), FpGetPid (184), FpGetPPid (184), fpSetUID
(206), FpSetGid (205)

Listing: ./bunixex/ex18.pp

Program Example18;

{ Program to demonstrate the GetGid and GetEGid functions. }
Uses BaseUnix;

begin

writeln (’'Group Id = ’,fpgetgid,’ Effective group Id = ’',fpgetegid);
end.

1.4.29 FpGetgroups

Synopsis: Get the list of supplementary groups.
Declaration: function FpGetgroups (gidsetsize: cint; var grouplist: TGrpArr) : cint
Visibility: default

Description: FpGetgroups returns up to gidsetsize groups in GroupList

If the function is successful, then number of groups that were stored is returned. On error, -1 is
returned.

Errors: On error, -1 is returned. Extended error information can be retrieved with fpGetErrNo (182)

See also: FpGetpgrp (184), FpGetGID (183), FpGetEGID (181)
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1.4.30 FpGetpgrp
Synopsis: Get process group ID
Declaration: function FpGetpgrp : TPid
Visibility: default
Description: FpGetpgrp returns the process group ID of the current process.
Errors: None.
See also: fpGetPID (184), fpGetPPID (184), FpGetGID (183), FpGetUID (186)

1.4.31 FpGetpid

Synopsis: Return current process ID
Declaration: function FpGetpid : TPid
Visibility: default

Description: FpGetpid returns the process ID of the currently running process.

Note: There exist a portable alternative to fpGetpid: system.GetProcessID. Please use fpGetpid only
if you are writing Unix specific code. System.GetProcessID will work on all operating systems.

Errors: None.

See also: FpGetPPid (184)

Listing: ./bunixex/ex16.pp

Program Example16;

{ Program to demonstrate the GetPid, GetPPid function. }
Uses BaseUnix;

begin

Writeln (’Process Id = ’,fpgetpid,’ Parent process Id = ’',fpgetppid);
end.

1.4.32 FpGetppid

Synopsis: Return parent process ID
Declaration: function FpGetppid : TPid
Visibility: default
Description: FpGetppid returns the Process ID of the parent process.
Errors: None.

See also: FpGetPid (184)

Listing: ./bunixex/ex16.pp

184



CHAPTER 1. REFERENCE FOR UNIT BASEUNIX’

Program Example16;

{ Program to demonstrate the GetPid, GetPPid function. }
Uses BaseUnix;

begin

Writeln (’Process Id = ’,fpgetpid,
end.

Parent process Id = ’,fpgetppid);

1.4.33 fpGetPriority
Synopsis: Return process priority
Declaration: function fpGetPriority (Which: cint; Who: cint) : cint
Visibility: default

Description: GetPriority returns the priority with which a process is running. Which process(es) is determined by
the Which and Who variables. Which can be one of the predefined Prio_Process,Prio_PGrp,
Prio_User, in which case Who is the process ID, Process group ID or User ID, respectively.

For an example, see FpNice (194).

Errors: Error information is returned solely by the FpGetErrno (182) function: a priority can be a positive
or negative value.

sys_esrchNo process found using which and who.

sys_einvalWwhich was not one of Prio_Process, Prio_Grp or Prio_User.

See also: FpSetPriority (205), FpNice (194)

1.4.34 FpGetRLimit

Synopsis: Get process resource limits
Declaration: function FpGetRLimit (resource: cint; rlim: PRLimit) : cint
Visibility: default

Description: FpGetRLimit gets the resource limits for the current process: resource determines the resource
of which the kernel should return the limits (one of the many RLIMIT_ + constants). r1im should
point to a TRLimit (226) record and on success will contain the resource limits.

The function returns zero if the resource limits were correctly returned.
Errors: On error, -1 is returned and fpgeterrno (182) can be used to retrieve the error code.

See also: FpSetRLimit (205)

1.4.35 FpGetsid

Synopsis: Get current session ID
Declaration: function FpGetsid(pid: TPid) : TPid

Visibility: default
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Description: FpGetsid returns the session ID of the process pid. The return value is the session ID of the
process. (it equals the PID of the session leader). The process pid must be in the same session as the

current process.

Errors: On error, -1 is returned, and extended error information can be obtained with fpGetErrno.

See also: FpGetpgrp (184), FpGetpid (184), FpGetPpid (184)

1.4.36 FpGetuid

Synopsis: Return current user ID
Declaration: function FpGetuid : TUid
Visibility: default
Description: FpGetuid returns the real user ID of the currently running process.

Errors: None.

See also: FpGetGid (183), FpGetEUid (182), FpGetEGid (181), FpGetPid (184), FpGetPPid (184), fpSetUID
(206)

Listing: ./bunixex/ex17.pp

Program Example17;

{ Program to demonstrate the GetUid and GetEUid functions. }
Uses BaseUnix;

begin

writeln (’'User Id = ’,fpgetuid,’ Effective user Id = ’,fpgeteuid);
end.

1.4.37 FplOCiti
Synopsis: General kernel IOCTL call.
Declaration: function FpIOCtl (Handle: cint; Ndx: TIOCtlRequest; Data: Pointer)
Visibility: default

Description: This is a general interface to the Unix/ Linux ioctl call. It performs various operations on the file
descriptor Handle. Ndx describes the operation to perform. Data points to data needed for the
Ndx function. The structure of this data is function-dependent, so we don’t elaborate on this here.
For more information on this, see various manual pages under Linux.

Errors: Extended error information can be retrieved using fpGetErrno (182).

Listing: ./bunixex/ex54.pp

Program Example54;
uses BaseUnix, Termio;

{ Program to demonstrate the IOCtl function. }
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var
tios : Termios;

begin
{$ifdef FreeBSD}
fplOCtl (1,TIOCGETA, @tios); // these constants are very OS dependant.
// see the tcgetattr example for a better way
{$endif}
WriteLn (' Input Flags : $’,hexstr

tios.c_iflag ,8

( ))

WriteLn (' Output Flags : $’,hexstr(tios.c_oflag,8));

WriteLn( 'Line Flags : $ ,hexstr(tios.c_lIflag ,8));

WriteLn (' Control Flags: $’,hexstr(tios.c_cflag,8));
end.

1.4.38 FpKill

Synopsis: Send a signal to a process
Declaration: function FpKill (pid: TPid; sig: cint) : cint
Visibility: default

Description: £pKi11 sends a signal Sig to a process or process group. If Pid>0 then the signal is sent to Pid,
if it equals -1, then the signal is sent to all processes except process 1. If Pid<-1 then the signal is
sent to process group -Pid.

The return value is zero, except in case three, where the return value is the number of processes to
which the signal was sent.

Errors: Extended error information can be retrieved using fpGetErrno (182):
sys_einvalAn invalid signal is sent.

sys_esrchThe Pid or process group don’t exist.

sys_epermThe effective userid of the current process doesn’t math the one of process Pid.

See also: FpSigAction (207), FpSignal (209)

1.4.39 FpLink
Synopsis: Create a hard link to a file

Declaration: function FpLink (existing: pChar; newone: pChar) : cint
function FpLink (const existing: RawByteString;
const newone: RawByteString) : cint

Visibility: default

Description: fpLink makes NewOne point to the same file as Existing. The two files then have the same
inode number. This is known as a "hard’ link. The function returns zero if the call was successful,
and returns a non—zero value if the call failed.

Errors: The following error codes are returned:

sys_exdevExisting and NewOne are not on the same file system.

sys_epermThe file system containing Existing and NewOne doesn’t support linking files.
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sys_eaccessWrite access for the directory containing NewOne is disallowed, or one of the directories
in Existing or NewOne has no search (=execute) permission.

sys_enoentA directory entry in Existing or NewOne does not exist or is a symbolic link pointing
to a non-existent directory.

sys_enotdirA directory entry in Existing or NewOne is nor a directory.
sys_enomemlInsufficient kernel memory.

sys_erofsThe files are on a read-only file system.

sys_eexistNewOne already exists.

sys_emlinkEx 1 st ing has reached maximal link count.

sys_eloopexisting or NewOne has a reference to a circular symbolic link, i.e. a symbolic link,
whose expansion points to itself.

sys_enospcThe device containing NewOne has no room for another entry.

sys_epermExisting points to . or .. of a directory.

See also: fpSymLink (213), fpUnLink (218)

Listing: ./bunixex/ex21.pp

Program Example21;
{ Program to demonstrate the Link and UnLink functions. }
Uses BaseUnix;

Var F : Text;
S : String;
begin
Assign (F, 'test.txt’);
Rewrite (F);
Writeln (F,’This is written to test.txt’);
Close(f);
{ new.txt and test.txt are now the same file }
if fpLink (’test.txt’,’new.txt’)<>0 then
writeln (’Error when linking !’);
{ Removing test.txt still leaves new. txt }
If fpUnlink (’test.txt’)<>0 then
Writeln (’Error when unlinking !’);
Assign (f, 'new.txt’);
Reset (F);
While not EOF(f) do
begin
Readin(F,S);
Writeln (’> ' ,s);
end;
Close (f);
{ Remove new. txt also }
If not FPUnlink (’new.txt’)<>0 then
Writeln (’Error when unlinking !’);
end.

1.4.40 FplLseek

Synopsis: Set file pointer position.
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Declaration: function FpLseek (fd: cint; offset: TOff; whence: cint) : TOff
Visibility: default

Description: FpLSeek sets the current file position of file £d to Of fset, starting from Whence, which can be
one of the following:

Seek_SetOf fset is the absolute position in the file.
Seek_CurOffset is relative to the current position.

Seek_endOf fset is relative to the end of the file.

The function returns the new file position, or -1 of an error occurred.

For an example, see FpOpen (195).
Errors: Extended error information can be retrieved using fpGetErrno (182).

See also: FpOpen (195), FpWrite (220), FpClose (173), FpRead (199), FpFTruncate (181)

1.4.41 fpLstat

Synopsis: Return information about symbolic link. Do not follow the link

Declaration: function fpLstat (path: pchar; Info: PStat) : cint
function fpLstat (const path: RawByteString; Info: PStat) : cint
function fpLstat (path: pchar; var Info: Stat) : cint
function fpLstat (const Filename: RawByteString; var Info: Stat) : cint

Visibility: default

Description: FpLstat gets information about the link specified in Path (or FileName, and stores it in Info,
which points to a record of type TStat. Contrary to FpFstat (179), it stores information about the
link, not about the file the link points to. The function returns zero if the call was successful, a
nonzero return value indicates failure. failed.

Errors: Extended error information is returned by the FpGetErrno (182) function.
sys_enoentPath does not exist.

See also: FpFStat (179), #rtl.unixtype.TStatFS (2050)

Listing: ./unixex/ex29.pp

program example29;
{ Program to demonstrate the LStat function. }
uses BaseUnix, Unix;

var f : text;
i : byte;
info : stat;

begin
{ Make a file }
assign (f, test.fil’);
rewrite (f);
for i:=1 to 10 do writeln (f, Testline # ’',i);
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close

(f);

{ Do the call on made file.

/

if fpstat (’test.fil’,info)<>0 then
begin
writeln (’Fstat failed. Errno ,fpgeterrno);
halt (1);
end;
writeln;
writeln (’Result of stat on file ’’test.fil’’.");
writeln (’Inode ,info.st_ino);
writeln (’Mode ,info.st_mode);
writeln (’nlink “,info.st_nlink);
writeln (’uid ,info.st_uid);
writeln (’gid “,info.st_gid);
writeln (’rdev ‘,info.st_rdev);
writeln (’Size ,info.st_size);
writeln (’Blksize ,info.st_blksize);
writeln (’Blocks ,info.st_blocks);
writeln (’atime ,info.st_atime);
writeln (’'mtime *,info.st_mtime);
writeln (’ctime *,info.st_ctime);
If fpSymLink (’'test.fil’,’test.Ink’)<>0 then
writeln (’Link failed ! Errno ,fpgeterrno);
if fplstat (’'test.Ink’,@info)<>0 then
begin
writeln (’LStat failed. Errno ,fpgeterrno);
halt (1);
end;
writeln;
writeln (’Result of fstat on file ’'’test.Ink’’.’);
writeln (’Inode ,info.st_ino);
writeln (’'Mode ,info.st_mode);
writeln (’nlink ‘,info.st_nlink);
writeln (’uid “,info.st_uid);
writeln (’gid ,info.st_gid);
writeln (’rdev ‘,info.st_rdev);
writeln (’Size “,info.st_size);
writeln (’Blksize ,info.st_blksize);
writeln (’Blocks ,info.st_blocks);
writeln (’atime *,info.st_atime);
writeln (’mtime ,info.st_mtime);
writeln (’ctime ,info.st_ctime);
{ Remove file and link }
erase (f);
fpunlink (’test.Ink’);
end.
1.4.42 FpMkdir
Synopsis: Create a new directory
Declaration: function FpMkdir (path: pChar; Mode: TMode) cint
function FpMkdir (const path: RawByteString; Mode: TMode) cint

Visibility: default

190



CHAPTER 1. REFERENCE FOR UNIT BASEUNIX’

Description: FpMkDi r creates a new directory Path, and sets the new directory’s mode to Mode. Path can be
an absolute path or a relative path. Note that only the last element of the directory will be created,
higher level directories must already exist, and must be writeable by the current user.

On success, 0 is returned. if the function fails, -1 is returned.

Note: There exist a portable alternative to f{pMkDir: system.mkdir. Please use fpMkDir only if you
are writing Unix specific code. System.mkdir will work on all operating systems.

Errors: Extended error information can be retrieved using fpGetErrno (182).

See also: fpGetCWD (181), fpChDir (170)

1.4.43 FpMkfifo
Synopsis: Create FIFO (named pipe) in file system

Declaration: function FpMkfifo(path: pChar; Mode: TMode) : cint
function FpMkfifo(const path: RawByteString; Mode: TMode) : cint

Visibility: default

Description: fpMkF i fo creates named a named pipe in the file system, with name Path and mode Mode.

The function returns zero if the command was successful, and nonzero if it failed.

Errors: The error codes include:

sys_emfileToo many file descriptors for this process.

sys_enfileThe system file table is full.

1.4.44 Fpmmap
Synopsis: Create memory map of a file

Declaration: function Fpmmap (start: pointer; len: size_t; prot: cint; flags: cint;
fd: cint; offst: off_t) : pointer

Visibility: default

Description: FpMMap maps or unmaps files or devices into memory. The different arguments determine what
and how the file is mapped:

adrAddress where to mmap the device. This address is a hint, and may not be followed.
lenSize (in bytes) of area to be mapped.
protProtection of mapped memory. This is a OR-ed combination of the following constants:
PROT_EXECThe memory can be executed.
PROT_READThe memory can be read.

PROT_WRITEThe memory can be written.
PROT_NONEThe memory can not be accessed.

flagsContains some options for the mmap call. It is an OR-ed combination of the following constants:

MAP_FIXEDDo not map at another address than the given address. If the address cannot be
used, MMap will fail.

MAP_SHAREDShare this map with other processes that map this object.

MAP_PRIVATECreate a private map with copy-on-write semantics.
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MAP_ANONYMOUS£d does not have to be a file descriptor.

One of the options MAP_SHARED and MAP_PRIVATE must be present, but not both at the
same time.

fdFile descriptor from which to map.
offOffset to be used in file descriptor £d.

The function returns a pointer to the mapped memory, or a -1 in case of en error.
Errors: On error, -1 is returned and extended error information is returned by the FpGetErrno (182) function.

Sys_EBADF£d is not a valid file descriptor and MAP_ ANONYMOUS was not specified.

Sys_ EACCESMAP_PRIVATE was specified, but £d is not open for reading. Or MAP_ SHARED was
asked and PROT_WRITE is set, fd is not open for writing

Sys_EINVALOne of the record fields Start, length or of fset is invalid.

Sys_ ETXTBUSYMAP_DENYWRITE was set but the object specified by fd is open for writing.
Sys_ EAGAIN£d is locked, or too much memory is locked.

Sys_ ENOMEMNot enough memory for this operation.

See also: FpMUnMap (193)

Listing: ./unixex/ex66.pp

Program Example66;
{ Program to demonstrate the MMap function. }

Uses BaseUnix, Unix;

Var S : String;
fd :ocint;
Len : longint;
// args : tmmapargs;
P . PChar;
begin

s:="This is the string’;
Len:=Length(S);
fd:=fpOpen(’testfile.txt’,O_wrOnly or o_creat);
If fd=—1 then

Halt (1);
If fpWrite (fd ,S[1],Len)=—1 then

Halt (2);
fpClose (fd);
fd:=fpOpen(’testfile.txt’,0_rdOnly);
if fd=—1 then

Halt (3);
P:=Pchar (fpommap( nil ,len+1 ,PROT_READ or PROT_WRITE,MAP_PRIVATE, fd ,0));

If longint(P)=—1 then
Halt (4);
Writeln ('Read in memory :’,P);
fpclose (fd);
if fpMUnMap(P,Len)<>0 Then
Halt (fpgeterrno);
end.
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1.4.45 Fpmprotect

Declaration: function Fpmprotect (start: pointer; len: size_t; prot: cint) : cint

Visibility: default

1.4.46 Fpmunmap
Synopsis: Unmap previously mapped memory block
Declaration: function Fpmunmap (start: pointer; len: size_t) : cint
Visibility: default

Description: FpMUnMap unmaps the memory block of size Len, pointed to by Adr, which was previously
allocated with FpMMap (191).

The function returns T rue if successful, False otherwise.

For an example, see FpMMap (191).

Errors: In case of error the function returns a nonzero value, extended error information is returned by the
FpGetErrno (182) function. See FpMMap (191) for possible error values.

See also: FpMMap (191)

1.4.47 FpNanoSleep
Synopsis: Suspend process for a short time
Declaration: function FpNanoSleep(req: ptimespec; rem: ptimespec) : cint
Visibility: default

Description: FpNanoSleep suspends the process till a time period as specified in req has passed. Then the
function returns. If the call was interrupted (e.g. by some signal) then the function may return earlier,
and rem will contain the remaining time till the end of the intended period. In this case the return
value will be -1, and ErrNo will be set to EINTR

If the function returns without error, the return value is zero.

Errors: If an error occurred or the call was interrupted, -1 is returned. Extended error information can be
retrieved using fpGetErrno (182).

See also: FpPause (197), FpAlarm (169)

Listing: ./bunixex/ex72.pp

program example72;
{ Program to demonstrate the NanoSleep function. }
uses BaseUnix;
Var
Req,Rem : TimeSpec;
Res : Longint;
begin
With Req do
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begin

tv_sec:=10;

tv_nsec:=100;

end;
Write ( 'NanoSleep returned );
Flush (Output);
Res:=(fpNanoSleep (@Req,@rem)) ;
Writeln(res);

If (res<>0) then
With rem do
begin

Writeln (’Remaining seconds
Writeln ('Remaining nanoseconds
end;

end.

",tv_sec);
",tv_nsec);

1.4.48 f{pNice
Synopsis: Set process priority

Declaration: function fpNice (N: cint) cint

Visibility: default

Description: Nice adds —N to the priority of the running process. The lower the priority numerically, the less the
process is favored. Only the superuser can specify a negative N, i.e. increase the rate at which the

process is run.

If the function is successful, zero is returned. On error, a nonzero value is returned.

Errors: Extended error information is returned by the FpGetErrno (182) function.

sys_epermA non-superuser tried to specify a negative N, i.e. do a priority increase.

See also: FpGetPriority (185), FpSetPriority (205)

Listing: ./unixex/ex15.pp

Program Examplei5;

{ Program to demonstrate the Nice and Get/SetPriority functions. }

Uses BaseUnix, Unix;

(prio_process , fpgetpid));

(prio_process , fpgetpid));

begin
writeln (’Setting priority to 5°);
fpsetpriority (prio_process,fpgetpid ,5);
writeln (’New priority = ’,fpgetpriority
writeln (’Doing nice 10);
fpnice (10);
writeln (’New Priority = ’,fpgetpriority
end.
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1.4.49 FpOpen

Synopsis: Open file and return file descriptor

Declaration: function FpOpen (path: pChar; flags: cint; Mode: TMode) : cint
function FpOpen (path: pChar; flags: cint) : cint
function FpOpen (const path: RawByteString; flags: cint) : cint
function FpOpen (const path: RawByteString; flags: cint; Mode: TMode)
cint
function FpOpen (path: ShortString; flags: cint) : cint
function FpOpen (path: ShortString; flags: cint; Mode: TMode) : cint

Visibility: default
Description: FpOpen opens a file in Path with flags £1ags and mode Mode One of the following:

O_RdOnlyFile is opened Read-only
O_WrOnlyFile is opened Write-only
O_RdWrFile is opened Read-Write

The flags may beOR-ed with one of the following constants:

O_CreatFile is created if it doesn’t exist.

O_ExclIf the file is opened with O_Creat and it already exists, the call will fail.

O_NoCttylf the file is a terminal device, it will NOT become the process’ controlling terminal.
O_Trunclf the file exists, it will be truncated.

O_Appendthe file is opened in append mode. Before each write, the file pointer is positioned at the
end of the file.

O_NonBlockThe file is opened in non-blocking mode. No operation on the file descriptor will cause
the calling process to wait till.

O_NDelayldem as O_NonBlock

O_SyncThe file is opened for synchronous IO. Any write operation on the file will not return until
the data is physically written to disk.

O_NoFollowif the file is a symbolic link, the open fails. (Linux 2.1.126 and higher only)
O_Directoryif the file is not a directory, the open fails. (Linux 2.1.126 and higher only)

Path can be of type PChar or String. The optional mode argument specifies the permissions
to set when opening the file. This is modified by the umask setting. The real permissions are Mode
and not umask. The return value of the function is the file descriptor, or a negative value if there
was an error.

Errors: Extended error information can be retrieved using fpGetErrno (182).

See also: FpClose (173), FpRead (199), FpWrite (220), FpFTruncate (181), FpLSeek (188)

Listing: ./bunixex/ex19.pp

Program Example19;
{ Program to demonstrate the fpOpen, fpwrite and fpCLose functions. }
Uses BaseUnix;

Const Line : String[80] = 'This is easy writing !’;
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Var FD : Cint;

begin
FD:=fpOpen (’'Test.dat’,O_WrOnly or O_Creat);
if FD>0 then
begin
if length(Line)<>fpwrite (FD,Line[1],Length(Line)) then
Writeln (’Error when writing to file !’);
fpClose (FD);
end;
end.

1.4.50 FpOpendir

Synopsis: Open a directory for reading

Declaration: function FpOpendir (dirname: pChar) : pDir
function FpOpendir (const dirname: RawByteString) : pDir
function FpOpendir (dirname: ShortString) : pDir

Visibility: default

Description: FpOpenDir opens the directory DirName, and returns a pdi r pointer to a Dir (222) record, which
can be used to read the directory structure. If the directory cannot be opened, nil is returned.

Errors: Extended error information can be retrieved using fpGetErrno (182).

See also: FpCloseDir (173), FpReadDir (200)

Listing: ./bunixex/ex35.pp

Program Example35;

{ Program to demonstrate the
OpenDir, ReadDir, SeekDir and TellDir functions. }

Uses BaseUnix;

Var TheDir : PDir;
ADirent : PDirent;
Entry : Longint;

begin
TheDir:=fpOpenDir(’./.");
Repeat
// Entry:=fpTellDir(TheDir);
ADirent:=fpReadDir (TheDir");
If ADirent<>Nil then
With ADirent" do

begin
Writeln (’Entry No : ’',Entry);
Writeln (’'Inode : ',d_fileno);
// Writeln (’Offset : 7, d_off);
Writeln (’Reclen : ',d_reclen);
Writeln (’Name : ' ,pchar(@d_name[0]));
end;

Until ADirent=Nil;
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Repeat

Write (’Entry No. you would like to see again (-1 to stop): ’);

ReadLn (Entry);

If Entry<>—1 then
begin

// fpSeekDir (TheDir, Entry); // not implemented for various platforms
ADirent:=fpReadDir (TheDir");
If ADirent<>Nil then
With ADirent® do

begin
Writeln (’Entry No : ’,Entry);
Writeln (’Inode : ’,d_fileno);
// Writeln (’Offset : 7, 0ff);
Writeln (’Reclen : ’,d_reclen);
Writeln (’Name : ’,pchar(@d name[0]));
end;

end;
Until Entry=—1;
fpCloseDir (TheDir*);
end.

1.4.51 FpPause

Synopsis: Wait for a signal to arrive
Declaration: function FpPause : cint
Visibility: default

Description: FpPause puts the process to sleep and waits until the application receives a signal. If a signal
handler is installed for the received signal, the handler will be called and after that pause will return
control to the process.

For an example, see fpAlarm (169).

1.4.52 FpPipe

Synopsis: Create a set of pipe file handlers
Declaration: function FpPipe (var fildes: TFilDes) : cint
Visibility: default

Description: FpPipe creates a pipe, i.e. two file objects, one for input, one for output. The file handles are
returned in the array £ildes. The input handle is in the 0-th element of the array, the output handle
is in the 1-st element.

The function returns zero if everything went successfully, a nonzero return value indicates an error.

Errors: In case the function fails, the following return values are possible:

sys_emfileToo many file descriptors for this process.

sys_enfileThe system file table is full.

See also: #rtl.unix.POpen (2027), fpMkFifo (191)

Listing: ./bunixex/ex36.pp
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Program Example36;
{ Program to demonstrate the AssignPipe function. }
Uses BaseUnix, Unix;

Var pipi,pipo : Text;
s : String;

begin

Writeln (’Assigning Pipes.’);
If assignpipe(pipi,pipo)<>0 then

Writeln (' Error assigning pipes !’ ,fpgeterrno);
Writeln (’Writing to pipe, and flushing.’);
Writeln (pipo,’This is a textstring’);close(pipo);
Writeln (’Reading from pipe.’);
While not eof(pipi) do

begin

Readln (pipi,s);

Writeln (’Read from pipe ",8);
end;
close (pipi);
writeln (’Closed pipes.’);
writeln
end.

1.4.53 FpPoll
Synopsis: Poll a file descriptor for events.
Declaration: function FpPoll (fds: ppollfd; nfds: cuint; timeout: clong) : cint
Visibility: default

Description: fpPol1 waits for events on file descriptors. £ds points to an array of tpol1£d records, each of
these records describes a file descriptor on which to wait for events. The number of file descriptors
is given by nfds. >timeout specifies the maximum time (in milliseconds) to wait for events.

On timeout, the result value is 0. If an event occurred on some descriptors, then the return value is the
number of descriptors on which an event (or error) occurred. The revents field of the tpollfd
records will contain the events for the file descriptor it described.

See also: tpollfd (166)

1.4.54 FpPRead

Synopsis: Positional read: read from file descriptor at a certain position.

Declaration: function FpPRead (fd: cint; buf: pChar; nbytes: TSize; offset: TOff)
TsSize

Visibility: default

Description: FpPRead reads nbytes bytes from file descriptor £d into buffer buf starting at offset of fset.
Of fset is measured from the start of the file. This function can only be used on files, not on pipes
or sockets (i.e. any seekable file descriptor).

The function returns the number of bytes actually read, or -1 on error.
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Errors: On error, -1 is returned.

See also: FpReadV (202), FpPWrite (199)

1.4.55 FpPWrite

Synopsis: Positional write: write to file descriptor at a certain position.

Declaration: function FpPWrite (fd: cint; buf: pChar; nbytes: TSize; offset: TOff)
TsSize

Visibility: default

Description: FpPWrite writes nbytes bytes from buffer bu £ into file descriptor £d starting at offset of fset.
Of fset is measured from the start of the file. This function can only be used on files, not on pipes
or sockets (i.e. any seekable file descriptor).

The function returns the number of bytes actually written, or -1 on error.
Errors: On error, -1 is returned.

See also: FpPRead (198), FpWriteV (221)

1.4.56 FpRead
Synopsis: Read data from file descriptor

Declaration: function FpRead(fd: cint; buf: pChar; nbytes: TSize) : TsSize
function FpRead (fd: cint; var buf; nbytes: TSize) : TsSize

Visibility: default

Description: FpdRead reads at most nbytes bytes from the file descriptor £d, and stores them in buf.

The function returns the number of bytes actually read, or -1 if an error occurred. No checking on
the length of buf is done.

Errors: Extended error information can be retrieved using fpGetErrno (182).

See also: FpOpen (195), FpClose (173), FpWrite (220), FpFTruncate (181), FpLSeek (188)

Listing: ./bunixex/ex20.pp

Program Example20;

{ Program to demonstrate the fdRead and fdTruncate functions. }
Uses BaseUnix;

Const Data : string[10] = ’1234567890;

Var FD : cint;
I : longint;

begin
FD:=fpOpen( 'test.dat’,o_wronly or o_creat,&666);
if fd>0 then
begin
{ Fill file with data }
for I:=1 to 10 do
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if fpWrite (FD,Data[1],10)<>10 then
begin
writeln (’Error when writing !’);
halt (1);
end;
fpClose (FD);
FD:=fpOpen(’'test.dat’,o_rdonly);
{ Read data again }
If FD>0 then
begin
For |:=1 to 5 do
if fpRead (FD,Data[1],10)<>10 then
begin
Writeln (’Error when Reading !’);
Halt (2);
end;
fpClose (FD);
{ Truncating file at 60 bytes }
{ For truncating, file must be open or write }
FD:=fpOpen(’'test.dat’,o_wronly ,&666);
if FD>0 then
begin
if fpfTruncate (FD,60)<>0 then
Writeln (’Error when truncating !’);
fpClose (FD);
end;
end;
end;
end.

1.4.57 FpReaddir
Synopsis: Read entry from directory

Declaration: function FpReaddir (var dirp: Dir) : pDirent
Visibility: default

Description: FpReadDi r reads the next entry in the directory pointed to by dirp. It returns a pdirent pointer
to a dirent (223) record describing the entry. If the next entry can’t be read, Ni1l is returned.

For an example, see FpOpenDir (196).
Errors: Extended error information can be retrieved using fpGetErrno (182).

See also: FpCloseDir (173), FpOpenDir (196)

1.4.58 fpReadLink

Synopsis: Read destination of symbolic link

Declaration: function fpReadLink (name: pchar; linkname: pchar; maxlen: size_t)
function fpReadLink (const Name: RawByteString) : RawByteString

Visibility: default
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Description: FpReadLink returns the file the symbolic link name is pointing to. The first form of this function
accepts a buffer 1inkname of length maxlen where the filename will be stored. It returns the
actual number of characters stored in the buffer.

The second form of the function returns simply the name of the file.

Errors: On error, the first form of the function returns -1; the second one returns an empty string. Extended
error information is returned by the FpGetErrno (182) function.
SYS_ENOTDIRA part of the path in Name is not a directory.
SYS_EINVALmaxlen is not positive, or the file is not a symbolic link.
SYS_ENAMETOOLONGA pathname, or a component of a pathname, was too long.
SYS_ENOENTthe link name does not exist.
SYS_EACCESNo permission to search a directory in the path
SYS_ELOOPToo many symbolic links were encountered in translating the pathname.
SYS_EIOAn I/O error occurred while reading from the file system.
SYS_EFAULTThe buffer is not part of the process’s memory space.
SYS_ENOMEMNot enough kernel memory was available.

See also: FpSymLink (213)

Listing: ./unixex/ex62.pp

Program Example62;
{ Program to demonstrate the ReadLink function. }
Uses BaseUnix , Unix;

Var F : Text;
S : String;

begin
Assign (F, 'test.txt’);
Rewrite (F);
Writeln (F,’This is written to test.txt’);
Close(f);
{ new. txt and test.txt are now the same file }
if fpSymLink (’test.txt’,’new.txt’)<>0 then

writeln (’Error when symlinking !’);

S:=fpReadLink( 'new. txt ’);

If S=’’ then

Writeln (’Error reading link !)
Else

Writeln (’Link points to : ’,S);

{ Now remove links }

If fpUnlink (’new.txt’)<>0 then
Writeln (’Error when unlinking !’);

If fpUnlink (’test.txt’)<>0 then
Writeln (’Error when unlinking !’);

end.
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1.4.59 FpReadV

Synopsis: Vector read: Read into multiple buffers
Declaration: function FpReadV (fd: cint; const iov: piovec; iovent: cint) : TsSize
Visibility: default

Description: FpReadV reads data from file descriptor £d and writes it into iovent buffers described by the
tiovec (166) buffers pointed to by iov. It works like fpRead (199) only on multiple buffers.

Errors: On error, -1 is returned.

See also: FpWriteV (221), FpPWrite (199), FpPRead (198)

1.4.60 FpRename
Synopsis: Rename file

Declaration: function FpRename (old: pChar; newpath: pChar) : cint
function FpRename (const old: RawByteString;
const newpath: RawByteString) : cint

Visibility: default
Description: FpRename renames the file 01d to NewPath. NewPath can be in a different directory than 01d,
but it cannot be on another partition (device). Any existing file on the new location will be replaced.
If the operation fails, then the 01d file will be preserved.
The function returns zero on success, a nonzero value indicates failure.
Note: There exist a portable alternative to fpRename: system.rename. Please use fpRename only if

you are writing Unix specific code. System.rename will work on all operating systems.

Errors: Extended error information can be retrieved using fpGetErrno (182).

sys_eisdirNewPath exists and is a directory, but 01d is not a directory.
sys_exdevNewPath and 01d are on different devices.

sys_enotempty or sys_eexistNewPath is an existing, non-empty directory.
sys_ebusyOld or NewPath is a directory and is in use by another process.
sys_einvalNewPath is part of O1d.

sys_emlinkO1dPath or NewPath already have the maximum amount of links pointing to them.
sys_enotdirpart of 01d or NewPath is not directory.

sys_efaultFor the pchar case: One of the pointers points to an invalid address.
sys_eaccessaccess is denied when attempting to move the file.

sys_enametoolongEither 01d or NewPath is too long.

sys_enoenta directory component in O1d or NewPath didn’t exist.

sys_enomemnot enough kernel memory.

sys_erofsNewPath or O1d is on a read-only file system.

sys_elooptoo many symbolic links were encountered trying to expand O1d or NewPath

sys_enospcthe file system has no room for the new directory entry.

See also: FpUnLink (218)
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1.4.61 FpRmdir

Synopsis: Remove a directory.

Declaration: function FpRmdir (path: pChar) : cint
function FpRmdir (const path: RawByteString) : cint

Visibility: default

Description: FpRmdi r removes the directory Path from the system. The directory must be empty for this call
to succeed, and the user must have the necessary permissions in the parent directory. Only the last
component of the directory is removed, i.e. higher-lying directories are not removed.

On success, zero is returned. A nonzero return value indicates failure.
Note: There exist a portable alternative to fpRmDir: system.rmdir. Please use fpRmDir only if you

are writing Unix specific code. System.rmdir will work on all operating systems.

Errors: Extended error information can be retrieved using fpGetErrno (182).

1.4.62 fpSelect

Synopsis: Wait for events on file descriptors

Declaration: function FPSelect (N: cint; readfds: pFDSet; writefds: pFDSet;
exceptfds: pEDSet; TimeOut: ptimeval) : cint
function fpSelect (N: cint; readfds: pFDSet; writefds: pFDSet;

exceptfds: pFDSet; TimeOut: cint) : cint
function fpSelect (var T: Text; TimeOut: ptimeval) : cint
function fpSelect (var T: Text; TimeOut: time_t) : cint

Visibility: default

Description: FpSelect checks one of the file descriptors in the FDSet s to see if the following I/O operation
on the file descriptors will block.

readfds, writefds and exceptfds are pointers to arrays of 256 bits. If you want a file
descriptor to be checked, you set the corresponding element in the array to 1. The other elements
in the array must be set to zero. Three arrays are passed : The entries in readfds are checked to
see if the following read operation will block. The entries in writefds are checked to see if the
following write operation will block, while entries in except £ds are checked to see if an exception
occurred on them.

You can use the functions fpFD_ZERO (179), fpFD_Clr (178), fpFD_Set (179) or fpFD_IsSet (178)
to manipulate the individual elements of a set.

The pointers can be Ni1.

N is the value of the largest file descriptor in one of the sets, + 1. In other words, it is the position of
the last bit which is set in the array of bits.

TimeOut can be used to set a time limit. If TimeOut can be two types :

1.TimeOut is of type ptimeval and contains a zero time, the call returns immediately. If
TimeOut is Nil, the kernel will wait forever, or until a status changed.

2.TimeOut is of type cint. If it is -1, this has the same effect as a Timeout of type PTime
which is Ni1. Otherwise, TimeOut contains a time in milliseconds.

When the TimeOut is reached, or one of the file descriptors has changed, the Select call returns.
On return, it will have modified the entries in the array which have actually changed, and it returns
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the number of entries that have been changed. If the timeout was reached, and no descriptor changed,
zero is returned; The arrays of indexes are undefined after that. On error, -1 is returned.

The variant with the text file will execute the FpSelect call on the file descriptor associated with
the text file T

Errors: On error, the function returns -1. Extended error information can be retrieved using fpGetErrno
(182).

SYS_EBADFAn invalid descriptor was specified in one of the sets.
SYS_EINTRA non blocked signal was caught.

SYS_EINVALN is negative or too big.

SYS_ENOMEMSelect was unable to allocate memory for its internal tables.

See also: fpFD_ZERO (179), fpFD_ClIr (178), fpFD_Set (179), fpFD_IsSet (178)

Listing: ./bunixex/ex33.pp

Program Example33;

{ Program to demonstrate the Select function. }
Uses BaseUnix;

Var FDS : Tfdset;

begin
fpfd_zero (FDS);
fpfd_set(0,FDS);
Writeln (’Press the <ENTER> to continue the program.’);
{ Wait until File descriptor 0 (=Input) changes }
fpSelect (1,@FDS, nil , nil , nil);
{ Get rid of <ENTER> in buffer }
readln;
Writeln (’Press <ENTER> key in less than 2 seconds...’);
Fpfd_zero (FDS);
FpFd_set (0,FDS);
if fpSelect (1,@FDS, nil ,nil ,2000)>0 then
Writeln (’Thank you !’)
{ FD_ISSET(0,FDS) would be true here. }
else
Writeln (’'Too late !’);
end.

1.4.63 fpseterrno

Synopsis: Set extended error information.
Declaration: procedure fpseterrno (err: LonglInt)
Visibility: default

Description: fpseterrno sets the extended information on the latest error. It is called by all functions that
communicate with the kernel or C library.

Unless a direct kernel call is performed, there should never be any need to call this function.

See also: fpgeterrno (182)
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1.4.64 FpSetgid

Synopsis: Set the current group ID
Declaration: function FpSetgid(gid: TGid) : cint
Visibility: default

Description: £pSetUID sets the group ID of the current process. This call will only work if it is executed as
root, or the program is setgid root.

On success, zero is returned, on error -1 is returned.
Errors: Extended error information can be retrieved with fpGetErrNo (182).

See also: FpSetUid (206), FpGetGid (183), FpGetUid (186), FpGetEUid (182), FpGetEGid (181), FpGetPid
(184), FpGetPPid (184)

1.4.65 fpSetPriority
Synopsis: Set process priority
Declaration: function fpSetPriority (Which: cint; Who: cint; What: cint) : cint
Visibility: default

Description: fpSetPriority sets the priority with which a process is running. Which process(es) is deter-
mined by the Which and Who variables. Which can be one of the predefined constants:

Prio_ProcessWho is interpreted as process ID
Prio_PGrpwho is interpreted as process group ID

Prio_UserWho is interpreted as user ID

Prio is a value in the range -20 to 20.
For an example, see FpNice (194).

The function returns zero on success, -1 on failure

Errors: Extended error information is returned by the FpGetErrno (182) function.

sys_esrchNo process found using which and who.
sys_einvalWhich was not one of Prio_Process, Prio_GrporPrio_User.

sys_epermA process was found, but neither its effective or real user ID match the effective user ID
of the caller.

sys_eaccesA non-superuser tried to a priority increase.

See also: FpGetPriority (185), FpNice (194)

1.4.66 FpSetRLimit

Synopsis: Set process resource limits
Declaration: function FpSetRLimit (Resource: cint; rlim: PRLimit) : cint

Visibility: default
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Description: FpGetRLimit sets the resource limits for the current process: resource determines the resource
of which the kernel should set the limits (one of the many RLIMIT_ * constants). r1im should point
to a TRLimit (226) record which contains the new limits for the resource indicated in resource.

The function returns zero if the resource limits were successfully set.
Errors: On error, -1 is returned and fpgeterrno (182) can be used to retrieve the error code.

See also: FpGetRLimit (185)

1.4.67 FpSetsid

Synopsis: Create a new session.
Declaration: function FpSetsid : TPid
Visibility: default

Description: FpSet sid creates a new session (process group). It returns the new process group id (as returned
by FpGetpgrp (184). This call will fail if the current process is already the process group leader.

Errors: On error, -1 is returned. Extended error information can be retrieved with fpGetErrNo (182)

1.4.68 fpsettimeofday
Synopsis: Set kernel time

Declaration: function fpsettimeofday (tp: ptimeval; tzp: ptimezone) : cint
Visibility: default

Description: FpSet TimeOfDay sets the kernel time to the number of seconds since 00:00, January 1 1970,
GMT specified in the tp record. This time NOT corrected any way, not taking into account time-
zones, daylight savings time and so on.

It is simply a wrapper to the kernel system call.

See also: #rtl.unix. FPGetTimeOfDay (2023)

1.4.69 FpSetuid

Synopsis: Set the current user ID
Declaration: function FpSetuid(uid: TUid) : cint
Visibility: default

Description: fpSetUID sets the user ID of the current process. This call will only work if it is executed as root,
or the program is setuid root.

On success, zero is returned, on error -1 is returned.
Errors: Extended error information can be retrieved with fpGetErrNo (182).

See also: FpGetGid (183), FpGetUid (186), FpGetEUid (182), FpGetEGid (181), FpGetPid (184), FpGetPPid
(184), FpSetGid (205)
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1.4.70 FPSigaction
Synopsis: Install signal handler
Declaration: function FPSigaction(sig: cint; act: psigactionrec; oact: psigactionrec)
cint
Visibility: default
Description: FPSigaction changes the action to take upon receipt of a signal. Act and Oact are pointers to

a SigActionRec (224) record. Sig specifies the signal, and can be any signal except SIGKILL or
SIGSTOP.

If Act is non-nil, then the new action for signal Sig is taken from it. If OAct is non-nil, the old
action is stored there. Sa_Handler may be SIG_DFL for the default action or SIG_IGN to ignore
the signal. Sa_Mask Specifies which signals should be ignored during the execution of the signal
handler. Sa_Flags Specifies a series of flags which modify the behaviour of the signal handler.
You can ’or’ none or more of the following :

SA_NOCLDSTOPIf sig is SIGCHLD do not receive notification when child processes stop.

SA_ONESHOT or SA_RESETHANDRestore the signal action to the default state once the signal
handler has been called.

SA_RESTARTFor compatibility with BSD signals.

SA_NOMASK or SA_NODEFERDo not prevent the signal from being received from within its
own signal handler.

Errors: Extended error information can be retrieved using fpGetErrno (182).

sys_einvalan invalid signal was specified, or it was SIGKILL or SIGSTOP.
sys_efaultAct , O1dAct point outside this process address space

sys_eintrSystem call was interrupted.

See also: FpSigProcMask (210), FpSigPending (210), FpSigSuspend (211), FpKill (187)

Listing: ./bunixex/ex57.pp

Program example57;
{ Program to demonstrate the SigAction function.}

{

do a kill —USR1 pid from another terminal to see what happens.
replace pid with the real pid of this program.

You can get this pid by running ’'ps’.

}

uses BaseUnix;

Var
oa,na : PSigActionRec;

Procedure DoSig(sig : cint);cdecl;
begin

writeln ('Receiving signal: ’,sig);
end;
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begin
new(na);
new(oa);
na”.sa_Handler:=SigActionHandler (@DoSig) ;
fillchar (na”.Sa_Mask, sizeof (na”.sa_mask) ,#0);
na”.Sa_Flags:=0;

{$ifdef Linux} // Linux specific
na”.Sa_Restorer:=Nil;
{$endif}
if fpSigAction(SigUsr1,na,o0a)<>0 then
begin
writeln ('Error: ’,fpgeterrno,’.’);
halt(1);
end;
Writeln (’Send USR1 signal or press <ENTER> to exit’);
readln;

end.

1.4.71 FpSigAddSet

Synopsis: Set a signal in a signal set.

Declaration: function FpSigAddSet (var nset: tsigset; signo: cint)
Visibility: default

cint

Description: FpSigAddSet adds signal Signo to the signal set nset. The function returns 0 on success.

Errors: If an invalid signal number is given, -1 is returned.

See also: FpSigEmptySet (208), FpSigFillSet (209), FpSigDelSet (208), FpSiglsMember (209)

1.4.72 FpSigDelSet

Synopsis: Remove a signal from a signal set.

Declaration: function FpSigDelSet (var nset: tsigset; signo: cint)
Visibility: default

cint

Description: FpSigDelSet removes signal Signo to the signal set nset. The function returns O on success.

Errors: If an invalid signal number is given, -1 is returned.

See also: FpSigEmptySet (208), FpSigFillSet (209), FpSigAddSet (208), FpSiglsMember (209)

1.4.73 FpsigEmptySet

Synopsis: Clear all signals from signal set.
Declaration: function FpsigEmptySet (var nset: tsigset) : cint
Visibility: default
Description: FpSigEmptySet clears all signals from the signal set nset.
Errors: None. This function always returns zero.

See also: FpSigFillSet (209), FpSigAddSet (208), FpSigDelSet (208), FpSiglsMember (209)
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1.4.74 FpSigFillSet
Synopsis: Set all signals in signal set.

Declaration: function FpSigFillSet (var nset: tsigset) : cint
Visibility: default
Description: FpSigFillSet sets all signals in the signal set nset.
Errors: None. This function always returns zero.

See also: FpSigEmptySet (208), FpSigAddSet (208), FpSigDelSet (208), FpSigIsMember (209)

1.4.75 FpSiglsMember

Synopsis: Check whether a signal appears in a signal set.
Declaration: function FpSigIsMember (const nset: tsigset; signo: cint) : cint
Visibility: default

Description: FpSigIsMember checks whether SigNo appears in the set nset. If it is a member, then 1 is
returned. If not, zero is returned.

Errors: If an invalid signal number is given, -1 is returned.

See also: FpSigEmptySet (208), FpSigFillSet (209), FpSigAddSet (208), FpSigDelSet (208)

1.4.76 FpSignal
Synopsis: Install signal handler (deprecated)

Declaration: function FpSignal (signum: LongInt; Handler: signalhandler)
signalhandler

Visibility: default

Description: FPSignal installs a new signal handler (specified by Handler) for signal SigNum.

This call has a subset of the functionality provided by the FpSigAction (207) call. The return value
for FpSignal is the old signal handler, or nil on error.

Errors: Extended error information can be retrieved using fpGetErrno (182).
SIG_ERRAn error occurred.

See also: FpSigAction (207), FpKill (187)

Listing: ./bunixex/ex58.pp

Program example58;
{ Program to demonstrate the Signal function.}

{

do a kill —USR1 pid from another terminal to see what happens.
replace pid with the real pid of this program.

You can get this pid by running ’'ps’.

}
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uses BaseUnix;

Procedure DoSig(sig : cint);cdecl;

begin
writeln ('Receiving signal: ’,sig);
end;
begin
if fpSignal(SigUsr1,SignalHandler (@DoSig))=signalhandler (SIG_ERR) then
begin
writeln (’Error: ’,fpGetErrno, . " );
halt(1);
end;
Writeln (’Send USR1 signal or press <ENTER> to exit’);
readin;
end.

1.4.77 FpSigPending

Synopsis: Return set of currently pending signals
Declaration: function FpSigPending(var nset: tsigset) : cint
Visibility: default

Description: fpSigpending allows the examination of pending signals (which have been raised while blocked.)
The signal mask of pending signals is returned.

Errors: None

See also: fpSigAction (207), fpSigProcMask (210), fpSigSuspend (211), fpSignal (209), fpKill (187)

1.4.78 FpSigProcMask
Synopsis: Set list of blocked signals

Declaration: function FpSigProcMask (how: cint; nset: psigset; oset: psigset) : cint
function FpSigProcMask (how: cint; constref nset: tsigset;
var oset: tsigset) : cint

Visibility: default
Description: Changes the list of currently blocked signals. The behaviour of the call depends on How :

SIG_BLOCKThe set of blocked signals is the union of the current set and the nset argument.
SIG_UNBLOCKThe signals in nset are removed from the set of currently blocked signals.
SIG_SETMASKThe list of blocked signals is set so nset.

If oset is non-nil, then the old set is stored in it.

Errors: Errno is used to report errors.

sys_efaultoset or nset point to an address outside the range of the process.
sys_eintrSystem call was interrupted.

See also: fpSigAction (207), fpSigPending (210), fpSigSuspend (211), fpKill (187)
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1.4.79 FpSigSuspend

Synopsis: Set signal mask and suspend process till signal is received
Declaration: function FpSigSuspend(const sigmask: tsigset) : cint
Visibility: default

Description: fpSigSuspend temporarily replaces the signal mask for the process with the one given in SigMask,
and then suspends the process until a signal is received.

Errors: None

See also: fpSigAction (207), fpSigProcMask (210), fpSigPending (210), fpSignal (209), fpKill (187)

1.4.80 FpSigTimedWait

Synopsis: Wait for signal, with timeout

Declaration: function FpSigTimedWait (const sigset: tsigset; info: psiginfo;
timeout: ptimespec) : cint

Visibility: default

Description: FpSigTimedWait will suspend the current thread and wait for one of the signals in sigset to
be delivered. information on the delivered signal is placed in the location provided by info (or in
info itself, if the Var variant of the call is used). If the signal is not delivered within the time limit
set in t imeout, then the call will return -1, and fpGetErrno will return EAGAIN.

On success, the signal number is returned.
Errors: On error, -1 is returned, and extended error information can be obtained with fpGetErrno.

See also: FpSigSuspend (211)

1.4.81 FpSleep

Synopsis: Suspend process for several seconds
Declaration: function FpSleep (seconds: cuint) : cuint
Visibility: default

Description: FpSleep suspends the process till a time period as specified in seconds has passed, then the
function returns. If the call was interrupted (e.g. by some signal) then the function may return
earlier, and the return value is the remaining time till the end of the intended period.

If the function returns without error, the return value is zero.

See also: fpPause (197), fpAlarm (169), fpNanoSleep (193)

Listing: ./bunixex/ex73.pp

program example73;
{ Program to demonstrate the FpSleep function. }
uses BaseUnix;

Var
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Res : Longint;

begin

Write ( 'Sleep returned

Flush (Output);
Res:=(fpSleep (10));
Writeln(res);

If (res<>0) then

Writeln ('Remaining seconds ‘,res);
end.
1.4.82 FpStat
Synopsis: Retrieve file information about a file descriptor.
Declaration: function FpStat (path: pChar; var buf: Stat) : cint
function FpStat (const path: RawByteString; var buf: Stat) : cint
function FpStat (path: ShortString; var buf: Stat) : cint

Visibility: default

Description: FpFStat gets information about the file specified in Path, and stores it in Info, which is of
type stat (224). The function returns zero if the call was successful, a nonzero return value indicates

failure.

Errors: Extended error information can be retrieved using fpGetErrno (182).

sys_enoentPath does not exist.

See also: FpStat (212), FpLStat (189)

Listing: ./bunixex/ex28.pp

program example28;
{ Program to demonstrate the FStat function. }
uses BaseUnix;

var f : text;
i : byte;
info : stat;

begin
{ Make a file }
assign (f, test.fil’);
rewrite (f);
for i:=1 to 10 do writeln (f, Testline # ’',i);

close (f);
{ Do the call on made file. }
if fpstat (’test.fil’,info)<>0 then
begin
writeln (’Fstat failed. Errno : ’,fpgeterrno);
halt (1);
end;
writeln;
writeln (’Result of fstat on file ’’test.fil’’.”);
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writeln (’Inode : ’,info.st_ino);
writeln (’Mode : ’,info.st_mode);
writeln (’nlink : ',info.st_nlink);
writeln (’uid : ’,info.st_uid);
writeln (’gid : ',info.st_gid);
writeln (’rdev : ,info.st_rdev);
writeln (’Size : ’,info.st_size);
writeln (’Blksize : ’,info.st_blksize);
writeln (’Blocks : ’,info.st_blocks);
writeln (’atime : ’,info.st_atime);
writeln (’'mtime : ',info.st_mtime);
writeln (’ctime ",info.st_ctime);
{ Remove file }
erase (f);

end.

1.4.83 fpSymlink
Synopsis: Create a symbolic link
Declaration: function fpSymlink (oldname: pchar; newname: pchar) : cint
Visibility: default
Description: SymLink makes NewName point to the file in 01 dName, which doesn’t necessarily exist. The two

files DO NOT have the same inode number. This is known as a ’soft’ link.

The permissions of the link are irrelevant, as they are not used when following the link. Ownership
of the file is only checked in case of removal or renaming of the link.

The function returns zero if the call was successful, a nonzero value if the call failed.

Errors: Extended error information is returned by the FpGetErrno (182) function.

sys_epermThe file system containing oldpath and newpath does not support linking files.

sys_eaccessWrite access for the directory containing Newpath is disallowed, or one of the directo-
ries in O1dPath or NewPath has no search (=execute) permission.

sys_enoentA directory entry in O1dPath or NewPath does not exist or is a symbolic link pointing
to a non-existent directory.

sys_enotdirA directory entry in O1dPath or NewPath is nor a directory.
sys_enomemlInsufficient kernel memory.

sys_erofsThe files are on a read-only file system.

sys_eexistNewPath already exists.

sys_eloopO1dPath or NewPath has a reference to a circular symbolic link, i.e. a symbolic link,
whose expansion points to itself.

sys_enospcThe device containing NewPath has no room for another entry.

See also: FpLink (187), FpUnLink (218), FpReadLink (200)

Listing: ./unixex/ex22.pp

Program Example22;

{ Program to demonstrate the SymLink and UnLink functions. }
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Uses baseunix, Unix;

Var F : Text;
S : String;

begin
Assign (F, 'test.txt’);
Rewrite (F);
Writeln (F,’This is written to test.txt’);
Close(f);
{ new.txt and test.txt are now the same file }
if fpSymLink (’test.txt’,’new.txt’)<>0 then
writeln (’Error when symlinking !’);
{ Removing test.txt still leaves new. txt
Pointing now to a non—existent file ! }
If fpUnlink (’test.txt’)<>0 then
Writeln (’Error when unlinking !’);
Assign (f, ’new.txt’);
{ This should fail, since the symbolic link
points to a non—existent file! }
{$i—}
Reset (F);
{$i+}
If 10Result=0 then
Writeln (’This shouldn’’t happen’);
{ Now remove new. txt also }
If fpUnlink (’new.txt’)<>0 then
Writeln (’Error when unlinking !’);
end.

1.4.84 f{pS_ISBLK
Synopsis: Is file a block device

Declaration: function fpS_ISBLK (m: TMode) : Boolean
Visibility: default

Description: FpS_TSBLK checks the file mode m to see whether the file is a block device file. If so it returns
True.

See also: FpFStat (179), FpS_ISLNK (215), FpS_ISREG (216), FpS_ISDIR (215), FpS_ISCHR (214), FpS_ISFIFO
(215), FpS_ISSOCK (216)

1.4.85 fpS_ISCHR

Synopsis: Is file a character device
Declaration: function fpS_ISCHR (m: TMode) : Boolean
Visibility: default

Description: FpS_TSCHR checks the file mode m to see whether the file is a character device file. If so it returns
True.

See also: FpFStat (179), FpS_ISLNK (215), FpS_ISREG (216), FpS_ISDIR (215), FpS_ISBLK (214), FpS_ISFIFO
(215), FpS_ISSOCK (216)
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1.4.86 fpS_ISDIR
Synopsis: Is file a directory

Declaration: function fpS_ISDIR(m: TMode) : Boolean
Visibility: default
Description: fpS_TSDIR checks the file mode m to see whether the file is a directory. If so, it returns True

See also: FpFStat (179), FpS_ISLNK (215), FpS_ISREG (216), FpS_ISCHR (214), FpS_ISBLK (214), fpS_ISFIFO
(215), FpS_ISSOCK (216)

1.4.87 fpS_ISFIFO
Synopsis: Is file a FIFO

Declaration: function fpS_ISFIFO(m: TMode) : Boolean
Visibility: default

Description: FpS_ISFIFO checks the file mode m to see whether the file is a fifo (a named pipe). If so it returns
True.

See also: FpFStat (179), FpS_ISLNK (215), FpS_ISREG (216), FpS_ISCHR (214), FpS_ISBLK (214), FpS_ISDIR
(215), FpS_ISSOCK (216)

1.4.88 fpS_ISLNK
Synopsis: Is file a symbolic link
Declaration: function fpS_ISLNK(m: TMode) : Boolean
Visibility: default
Description: FpS_ISLNK checks the file mode m to see whether the file is a symbolic link. If so it returns True
See also: FpFStat (179), FpS_ISFIFO (215), FpS_ISREG (216), FpS_ISCHR (214), FpS_ISBLK (214), FpS_ISDIR
(215), FpS_ISSOCK (216)

Listing: ./bunixex/ex53.pp

Program Example53;

{ Program to demonstrate the S_ISLNK function. }
Uses BaseUnix, Unix;

Var Info : Stat;

begin
if fpLStat (paramstr(1),@info)=0 then

begin

if fpS_ISLNK(info.st_mode) then
Writeln (’File is a link’);

if fpS_ISREG(info.st_mode) then
Writeln (’File is a regular file’);

if fpS_ISDIR(info.st_mode) then
Writeln (’File is a directory’);
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if fpS_ISCHR(info.st_mode) then
Writeln (’File is a character device file’);
if fpS_ISBLK(info.st_mode) then
Writeln (’File is a block device file’);
if fpS_ISFIFO(info.st_mode) then
Writeln (’File is a named pipe (FIFO)’);
if fpS_ISSOCK(info.st_mode) then
Writeln (’File is a socket’);
end;
end.

1.4.89 fpS_ISREG
Synopsis: Is file a regular file

Declaration: function fpS_ISREG(m: TMode) : Boolean
Visibility: default
Description: FpS_TISREG checks the file mode m to see whether the file is a regular file. If so it returns True

See also: FpFStat (179), FpS_ISFIFO (215), FpS_ISLNK (215), FpS_ISCHR (214), FpS_ISBLK (214), FpS_ISDIR
(215), FPS_ISSOCK (216)

1.4.90 fpS_ISSOCK

Synopsis: Is file a Unix socket
Declaration: function fpS_ISSOCK(m: TMode) : Boolean
Visibility: default
Description: FpS_ISSOCK checks the file mode m to see whether the file is a socket. If so it returns True.

See also: FpFStat (179), FpS_ISFIFO (215), FpS_ISLNK (215), FpS_ISCHR (214), FpS_ISBLK (214), FpS_ISDIR
(215), FpS_ISREG (216)

1.4.91 f{ptime

Synopsis: Return the current Unix time

Declaration: function FpTime (var tloc: TTime) : TTime
function fptime : time_t

Visibility: default

Description: FpTime returns the number of seconds since 00:00:00 GMT, january 1, 1970. it is adjusted to the
local time zone, but not to DST. The result is also stored in t 1oc, if it is specified.

Errors: On error, -1 is returned. Extended error information can be retrieved using fpGetErrno (182).

Listing: ./bunixex/ex1.pp
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Program Examplel;
{ Program to demonstrate the fptime function. }
Uses baseunix;
begin
Write (’Secs past the start of the Epoch (00:00 1/1/1980) : ’);

Writeln (fptime);
end.

1.4.92 FpTimes

Synopsis: Return execution times for the current process
Declaration: function FpTimes (var buffer: tms) : TClock
Visibility: default

Description: fpTimes stores the execution time of the current process and child processes in buffer.

The return value (on Linux) is the number of clock ticks since boot time. On error, -1 is returned,
and extended error information can be retrieved with fpGetErrno (182).

See also: fpUTime (218)

1.4.93 FpUmask

Synopsis: Set file creation mask.
Declaration: function FpUmask (cmask: TMode) : TMode
Visibility: default

Description: fpUmask changes the file creation mask for the current user to cmask. The current mask is re-
turned.

See also: fpChmod (170)

Listing: ./bunixex/ex27.pp

Program Example27;
{ Program to demonstrate the Umask function. }

Uses BaseUnix;

begin
Writeln (’Old Umask was : ’,fpUmask(&111));
WRiteln (’New Umask is : ’,&111);

end.
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1.4.94 FpUname

Synopsis: Return system name.

Declaration: function FpUname (var name: UtsName) : cint
Visibility: default
Description: Uname gets the name and configuration of the current Linux kernel, and returns it in the name
record.

On success, 0 is returned, on error, -1 is returned.
Errors: Extended error information can be retrieved using fpGetErrno (182).

See also: FpUTime (218)

1.4.95 FpUnlink

Synopsis: Unlink (i.e. remove) a file.

Declaration: function FpUnlink (path: pChar) : cint
function FpUnlink (const path: RawByteString) : cint

Visibility: default
Description: FpUn1ink decreases the link count on file Path. Path can be of type AnsiString or PChar.
If the link count is zero, the file is removed from the disk.
The function returns zero if the call was successful, a nonzero value indicates failure.

Note: There exist a portable alternative to erase files: system.erase. Please use fpUnlink only if you
are writing Unix specific code. System.erase will work on all operating systems.

For an example, see FpLink (187).

Errors: Extended error information can be retrieved using fpGetErrno (182).
sys_eaccess You have no write access right in the directory containing Path, or you have no search
permission in one of the directory components of Path.

sys_epermThe directory containing pathname has the sticky-bit set and the process’s effective uid is
neither the uid of the file to be deleted nor that of the directory containing it.

sys_enoentA component of the path doesn’t exist.
sys_enotdirA directory component of the path is not a directory.
sys_eisdirPath refers to a directory.

sys_enomemlInsufficient kernel memory.

sys_erofsPath is on a read-only file system.

See also: FpLink (187), FpSymLink (213)

1.4.96 FpUtime

Synopsis: Set access and modification times of a file (touch).

Declaration: function FpUtime (path: pChar; times: pUtimBuf) : cint
function FpUtime (const path: RawByteString; times: pUtimBuf) : cint

Visibility: default
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Description: FpUt ime sets the access and modification times of the file specified in Path. the t imes record
contains 2 fields, actime, and modtime, both of type time_t (commonly a longint). They
should be filled with an epoch-like time, specifying, respectively, the last access time, and the last
modification time. For some file systems (most notably, FAT), these times are the same.

The function returns zero on success, a nonzero return value indicates failure.
Errors: Extended error information can be retrieved using fpGetErrno (182).

sys_eaccessOne of the directories in Path has no search (=execute) permission.

sys_enoentA directory entry in Path does not exist or is a symbolic link pointing to a non-existent
directory.

Other errors may occur, but aren’t documented.

See also: FpTime (216), FpChown (172), FpAccess (168)

Listing: ./bunixex/ex25.pp

Program Example25;
{ Program to demonstrate the UTime function. }
Uses Dos, BaseUnix, Unix, UnixUtil;

Var utim : utimbuf;
dow,msec, year ,month,day, hour, minute ,second : Word;

begin
{ Set access and modification time of executable source }
GetTime (hour, minute,second,msec);
GetDate (year,month,day,dow);
utim.actime:=LocalToEpoch (year,month,day, hour, minute ,second);
utim . modtime:=utim . actime;
if Fputime(’'ex25.pp’,@utim)<>0 then
writeln (’Call to UTime failed !’)

else
begin
Write (’Set access and modification times to : ’);
Write (Hour:2,’:’ ,minute:2,’:’,second,’, ’);
Writeln (Day:2,’/’,month:2,’/’ ,year:4);
end;
end.

1.4.97 FpWait

Synopsis: Wait for a child to exit.
Declaration: function FpWait (var stat_loc: cint) : TPid
Visibility: default

Description: fpWait suspends the current process and waits for any child to exit or stop due to a signal. It
reports the exit status of the exited child in stat_loc.

The return value of the function is the process ID of the child that exited, or -1 on error.
Errors: Extended error information can be retrieved using fpgetErrno (182).

See also: fpFork (179), fpExecve (176), fpWaitPid (220)
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1.4.98 FpWaitPid

Synopsis: Wait for a process to terminate

Declaration: function FpWaitpid(pid: TPid; stat_loc: pcint; options: cint) : TPid
function FpWaitPid(pid: TPid; wvar Status: cint; Options: cint) : TPid

Visibility: default

Description: fpWaitPid waits for a child process with process ID Pid to exit. The value of Pid can be one of
the following:

Pid < -1Causes fpWaitPid to wait for any child process whose process group ID equals the abso-
lute value of pid.

Pid = -1Causes fpWaitPid to wait for any child process.

Pid = 0Causes fpWaitPid to wait for any child process whose process group ID equals the one of
the calling process.

Pid > 0Causes fpWaitPid to wait for the child whose process ID equals the value of Pid.
The Opt ions parameter can be used to specify further how fpWaitPid behaves:

WNOHANGCauses fpWaitpid to return immediately if no child hasexited.

WUNTRACEDCauses fpWaitPid to return also for children which are stopped, but whose status
has not yet been reported.

__WCLONECauses fpWaitPid also to wait for threads created by the #rtl.linux.Clone (945) call.

The exit status of the process that caused fpWaitPID is reported in stat_loc or Status.

Upon return, it returns the process id of the process that exited, O if no process exited, or -1 in case
of failure.

For an example, see fpFork (179).
Errors: Extended error information can be retrieved using fpgetErrno (182).

See also: fpFork (179), fpExecve (176), fpWait (219)

1.4.99 FpWrite

Synopsis: Write data to file descriptor

Declaration: function FpWrite (fd: cint; buf: pChar; nbytes: TSize) : TsSize
function FpWrite (fd: cint; const buf; nbytes: TSize) : TsSize

Visibility: default

Description: FpWrite writes at most nbytes bytes from buf to file descriptor £d.

The function returns the number of bytes actually written, or -1 if an error occurred.
Errors: Extended error information can be retrieved using fpGetErrno (182).

See also: FpOpen (195), FpClose (173), FpRead (199), FpFTruncate (181), FpLSeek (188)
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1.4.100 FpWriteV

Synopsis: Vector write: Write from multiple buffers to a file descriptor
Declaration: function FpWriteV (fd: cint; const iov: piovec; iovcnt: cint) : TsSize
Visibility: default

Description: FpWriteV writes data to file descriptor £d. The data is taken from iovent buffers described by
the tiovec (166) buffers pointed to by iov. It works like fpWrite (220) only from multiple buffers.

Errors: On error, -1 is returned.

See also: FpReadV (202), FpPWrite (199), FpPRead (198)

1.4.101 FreeShellArgV
Synopsis: Free the result of a CreateShellArgV (168) function

Declaration: procedure FreeShellArgV (p: ppchar)
Visibility: default

Description: FreeShel1ArgV frees the memory pointed to by P, which was allocated by a call to CreateShel-
1ArgV (168).

Errors: None.

See also: CreateShellArgV (168)

1.4.102 wexitStatus
Synopsis: Extract the exit status from the fpWaitPID (220) result.

Declaration: function wexitStatus (Status: cint) : cint
Visibility: default

Description: WEXITSTATUS can be used to extract the exit status from Status, the result of the FpWaitPID
(220) call.

See also: FpWaitPID (220), WTERMSIG (222), WSTOPSIG (222), WIFEXITED (221), WIFSIGNALED
(222)

1.4.103 wifexited
Synopsis: Check whether the process exited normally

Declaration: function wifexited(Status: cint) : Boolean
Visibility: default

Description: WIFEXITED checks Status and returns True if the status indicates that the process terminated
normally, i.e. was not stopped by a signal.

See also: FpWaitPID (220), WTERMSIG (222), WSTOPSIG (222), WIFSIGNALED (222), WEXITSTATUS
(221)
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1.4.104 wifsignaled

Synopsis: Check whether the process was exited by a signal.
Declaration: function wifsignaled(Status: cint) : Boolean
Visibility: default

Description: WIFSIGNALED returns True if Status indicates that the process exited because it received a
signal.

See also: FpWaitPID (220), WTERMSIG (222), WSTOPSIG (222), WIFEXITED (221), WEXITSTATUS
221)

1.4.105 wstopsig
Synopsis: Return the exit code from the process.

Declaration: function wstopsig(Status: cint) : cint
Visibility: default
Description: WSTOPSIG is an alias for WEXITSTATUS (221).

See also: FpWaitPID (220), WTERMSIG (222), WIFEXITED (221), WIFSIGNALED (222), WEXITSTA-
TUS (221)

1.4.106 wtermsig
Synopsis: Return the signal that caused a process to exit.

Declaration: function wtermsig(Status: cint) : cint
Visibility: default
Description: WTERMS IG extracts from Status the signal number which caused the process to exit.

See also: FpWaitPID (220), WSTOPSIG (222), WIFEXITED (221), WIFSIGNALED (222), WEXITSTATUS

(221)
1.5 Dir
Dir = record

dd_fd : LonglInt;
dd_loc : LonglInt;
dd_size : LongInt

4

dd_buf : pDirent;

dd_nextoff : Cardinal;

dd_max : Integer

’

dd_lock : pointer;
end

Record used in fpOpenDir (196) and fpReadDir (200) calls
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1.6 Dirent

Dirent = record

d_fileno : ino64_t;

d_off : off_t;

d_reclen

cushort;

d_type : cuchar;

d_name : Array[0..4095-sizeof (ino64_t

) —sizeof (off_t)-sizeof (cushort)-sizeof (cuchar)] of Char;
end

Record used in the fpReadDir (200) function to return files in a directory.

1.7 FLock

FLock = record
1_type : cshort;
1_whence : cshort;
1 _start
kernel_off_t;
1l _len : kernel_off_ t;
1_pid : pid_t;
end

Lock description type for fpFCntl (177) lock call.

1.8 iovec

iovec = record
iov_base : pointer;
iov_len : size_t;
end

iovec is used in fpreadv (202) for 10 to multiple buffers to describe a buffer location.

1.9 pollfd

pollfd = record
fd : cint;
events : cshort;
revents : cshort
7

end

pollfd is used in the fpPoll (198) call to describe the various actions.
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1.10 sigactionrec

sigactionrec = record
sa_handler : sigactionhandler_t;
sa_flags
culong;
sa_restorer : sigrestorerhandler_t;
sa_mask : sigset_t
7
end

Record used in fpSigAction (207) call.

1.11 Stat

Stat = packed record
st_dev : QWord;
__padO_ : Array[0..3] of

Byte;

__st_ino_ : Cardinal;
st_mode : Cardinal;
st_nlink

Cardinal;
st_uid : Cardinal;
st_gid : Cardinal;
st_rdev : QWord
7
__pad3_ : Array[0..3] of Byte;
st_size : QWord;
st_blksize

Cardinal;
st_blocks : QWord;
st_atime : Cardinal;
st_atime_nsec

Cardinal;
st_mtime : Cardinal;
st_mtime_nsec : Cardinal;
st_ctime : Cardinal;
st_ctime_nsec : Cardinal;
st_ino : QWord
7

end

Record describing an inode (file) in the FPFstat (179) call.

1.12 tfpreg

tfpreg = record
significand : Array[0..3] of Word;
exponent
Word;
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end

Record describing floating point register in signal handler.

1.13 tfpstate

tfpstate = record
cw : Cardinal;
sw : Cardinal;
tag : Cardinal
14

ipoff : Cardinal;

cssel : Cardinal;
dataoff : Cardinal;
datasel : Cardinal;
st : Array[0..7] of tfpreg;
status : Cardinal
7
end

Record describing floating point unit in signal handler.

1.14 timezone

timezone = record
tz_minuteswest : cint;
tz_dsttime : cint;

end

Record describing a timezone

1.15 tms

tms = record
tms_utime : clock_t;
tms_stime : clock_t;
tms_cutime
clock_t;
tms_cstime : clock_t;
end

Record containing timings for fpTimes (217) call.

1.16 TRLimit

TRLimit = record
rlim_cur : rlim_t;
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rlim_max : rlim_t;
end

TRLimit is the structure used by the kernel to return resource limit information in.

1.17 tsigaltstack

tsigaltstack = record
Ss_sp : pointer;
ss_flags : LonglInt;
ss_size
LongInt;
end

Provide the location of an alternate signal handler stack.

1.18 TSigContext

TSigContext = record
gs : Word;
__gsh : Word;
fs : Word;
_ _fsh
Word;
es : Word;

__esh : Word;

ds : Word;
__dsh : Word

7

edi : Cardinal;
esi : Cardinal;

ebp : Cardinal;
esp : Cardinal
7

ebx : Cardinal;
edx : Cardinal;

ecx : Cardinal;
eax : Cardinal

7

trapno : Cardinal;
err : Cardinal;
eip : Cardinal;

cs

Word;

__csh : Word;

eflags : Cardinal;
esp_at_signal : Cardinal
7

ss : Word;

__ssh : Word;
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fpstate : pfpstate;
oldmask : Cardinal
7
cr2 : Cardinal;

end

This type is CPU dependent. Cross-platform code should not use the contents of this record.

1.19 tsiginfo

tsiginfo = record

si_signo : LonglInt;
si_errno : LonglInt;
si_code

LongInt;
_sifields : record
case LongInt of
0: «(

_pad

Array[0.. (SI_PAD_SIZE)-1]
)
1:
_kill : record
_pid : pid_t;
_uid : uid_t;

end;

)

2:

_timer : record
_timerl : dword;
_timer2 : dword;

end;

)i

3:

_rt : record
_pid : pid_t;
_uid
uid_t;
_sigval : pointer;
end;
)
4: (
_sigchld
record
_pid : pid_t;
—uid : uid_t;
_status

LongInt;

_utime : clock_t;
_stime : clock_t;
end

of LongInt;
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)

5: (

_sigfault : record
_addr : pointer;

end

)i
6: (

_sigpoll : record
_band : LongInt;
_fd

LongInt;

end;

)i
end;
end

This type describes the signal that occurred.

1.20 TUcontext

TUcontext = record
uc_flags : Cardinal;
uc_link : Pucontext;
uc_stack : tsigaltstack;
uc_mcontext : TSigContext;
uc_sigmask

tsigset;
end

This structure is used to describe the user context in a program or thread. It is not used in this unit,
but is provided for completeness.

1.21 UTimBuf

UTimBuf = record
actime : time_t;
modtime : time_t;

end

Record used in fpUtime (218) to set file access and modification times.

1.22 UtsName

UtsName = record
Sysname : Array[0..UTSNAME_LENGTH-1] of Char;
Nodename : Array[0..UTSNAME_NODENAME_LENGTH-1] of Char;
Release
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Array[0..UTSNAME_LENGTH-1] of Char;
Version : Array[0..UTSNAME_LENGTH
-1] of Char;
Machine : Array[0..UTSNAME_LENGTH-1] of Char;
Domain
Array[0..UTSNAME_DOMAIN_LENGTH-1] of Charplatform;
end

The elements of this record are null-terminated C style strings, you cannot access them directly. Note
that the Domain field is a GNU extension, and may not be available on all platforms.
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Reference for unit ’Character’

2.1 Used units

Table 2.1: Used units by unit ’Character’

Name Page
unicodedata 1961

2.2 Overview

The character unit contains the TCharacter (238) class, which consists mainly of class functions. It
should not be constructed, but its class methods can be used. All class methods also exist as regular
methods.

Many routines depend on Unicode collation data to be present in the binary (or distributed on disc
with the application. This data can be loaded using the routines in the unicodedata (1961) unit.. The
FPC project distributes some Unicode collation data in .bco files which can be loaded using the
LoadCollation (1972) routine from that unit.

2.3 Constants, types and variables

2.3.1 Types

TCharacterOption = (coIgnorelnvalidSequence)

Table 2.2: Enumeration values for type TCharacterOption

Value Explanation
colgnorelnvalidSequence  Ignore invalid unicodecode sequences

TCharacterOption is used in the toUpper (238) and toLower (237) functions to control the
behaviour of the function.
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TCharacterOptions = Set of TCharacterOption

TCharacterOptions is the set of TCharacterOption, used in toUpper (238) and toLower
(237) functions to control the behaviour of the function.

TUnicodeCategory = (ucUppercaseletter,ucLowercaseletter,
ucTitlecaselLetter,ucModifierLetter,ucOtherLetter,
ucNonSpacingMark, ucCombiningMark, ucEnclosingMark

14
ucDecimalNumber, ucLetterNumber, ucOtherNumber

ucConnectPunctuation, ucDashPunctuation,
ucOpenPunctuation,ucClosePunctuation,
ucInitialPunctuation,ucFinalPunctuation,
ucOtherPunctuation,ucMathSymbol, ucCurrencySymbol,
ucModifierSymbol,ucOtherSymbol,ucSpaceSeparator,
ucLineSeparator,ucParagraphSeparator,ucControl,
ucFormat,ucSurrogate,ucPrivateUse,ucUnassigned)
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Table 2.3: Enumeration values for type TUnicodeCategory

Value Explanation
ucClosePunctuation Punctuation, close (Pe)
ucCombiningMark Mark, spacing combining (Mc)
ucConnectPunctuation  Punctuation, connector (Pc)
ucControl Other, control (Cc)
ucCurrencySymbol Symbol, currency (Sc)
ucDashPunctuation Punctuation, dash (Pd)
ucDecimalNumber Number, decimal digit (Nd)
ucEnclosingMark Mark, enclosing (Me)
ucFinalPunctuation Punctuation, final quote (Pf, may behave like Ps or Pe depending on usage)
ucFormat Other, format (Cf)
uclnitialPunctuation Punctuation, initial quote (Pi, may behave like Ps or Pe depending on usage)
ucLetterNumber Number, letter (N1)
ucLineSeparator Separator, line (Z1)
ucLowercaseLetter Letter, lowercase (LI)
ucMathSymbol Symbol, math (Sm)
ucModifierLetter Letter, modifier (Lm)
ucModifierSymbol Symbol, modifier (Sk)
ucNonSpacingMark Mark, nonspacing (Mn)
ucOpenPunctuation Punctuation, open (Ps)
ucOtherLetter Letter, other (Lo)
ucOtherNumber Number, other (No)
ucOtherPunctuation Punctuation, other (Po)
ucOtherSymbol Symbol, other (So)
ucParagraphSeparator ~ Separator, paragraph (Zp)
ucPrivateUse Other, private use (Co)
ucSpaceSeparator Separator, space (Zs)
ucSurrogate Other, surrogate (Cs)
ucTitlecaseLetter Letter, titlecase (Lt)
ucUnassigned Other, not assigned (including noncharacters) (Cn)
ucUppercaseLetter Letter, uppercase (Lu)

This enumeration type contains the characterization of all possible Unicode characters. It is used in
the GetUnicodeCategory (233) and TCharacter.GetUnicodeCategory (240) functions.

TUnicodeCategorySet =

Set of TUnicodeCategory

TUnicodeCategorySet is the set of TUnicodeCategory (231). It is used internally in the TChar-

acter (238) class.

2.4 Procedures and functions

2.41 ConvertFromUtf32

Synopsis: alias for TCharacter.ConvertFromUt £32

Declaration: function ConvertFromUtf32 (AChar: UCS4Char) UnicodeString

Visibility: default

232



CHAPTER 2. REFERENCE FOR UNIT "CHARACTER’

Description: ConvertFromUt £32 is a shortcut for TCharacter.ConvertFromUtf32 (239).

See also: TCharacter.ConvertFromUtf32 (239)

2.4.2 ConvertToUtf32
Synopsis: alias for TCharacter.ConvertToUtf32

Declaration: function ConvertToUtf32 (const AString: UnicodeString; AIndex: Integer)
UCS4Char; Overload
function ConvertToUtf32 (const AString: UnicodeString; AIndex: Integer;

out ACharLength: Integer) : UCS4Char; Overload
function ConvertToUtf32 (const AHighSurrogate: UnicodeChar;
const ALowSurrogate: UnicodeChar) : UCS4Char

; Overload
Visibility: default
Description: ConvertToUt £32 is a shortcut for TCharacter.ConvertToUtf32 (239).

See also: TCharacter.ConvertToUtf32 (239)

2.4.3 GetNumericValue
Synopsis: Alias for TCharacter.GetNumericValue

Declaration: function GetNumericValue (AChar: UnicodeChar) : Double; Overload
function GetNumericValue (const AString: UnicodeString; AIndex: Integer)
Double; Overload

Visibility: default
Description: GetNumericValue is a shortcut for TCharacter.GetNumeric Value (240).

See also: TCharacter.GetNumericValue (240)

2.4.4 GetUnicodeCategory
Synopsis: Alias for TCharacter.GetUnicodeCategory

Declaration: function GetUnicodeCategory (AChar: UnicodeChar) : TUnicodeCategory
;  Overload
function GetUnicodeCategory (const AString: UnicodeString;
AIndex: Integer) : TUnicodeCategory
;  Overload

Visibility: default
Description: GetUnicodeCategory is a shortcut for TCharacter.GetUnicodeCategory (240).

See also: TCharacter.GetUnicodeCategory (240)

233



CHAPTER 2. REFERENCE FOR UNIT "CHARACTER’

2.4.5 IsControl
Synopsis: Alias for TCharacter.IsControl

Declaration: function IsControl (AChar: UnicodeChar) : Boolean; Overload
function IsControl (const AString: UnicodeString; AIndex: Integer)
Boolean; Overload

Visibility: default
Description: TsControl is a shortcut for TCharacter.IsControl (240).

See also: TCharacter.IsControl (240)

2.4.6 IsDigit
Synopsis: Alias for TCharacter.IsDigit

Declaration: function IsDigit (AChar: UnicodeChar) : Boolean; Overload
function IsDigit (const AString: UnicodeString; AlIndex: Integer)
Boolean; Overload

Visibility: default
Description: TsDigit is a shortcut for TCharacter.IsDigit (241).

See also: TCharacter.IsDigit (241)

2.4.7 IsHighSurrogate
Synopsis: Alias for TCharacter.IsHighSurrogate

Declaration: function IsHighSurrogate (AChar: UnicodeChar) : Boolean; Overload
function IsHighSurrogate (const AString: UnicodeString; AIndex: Integer)
Boolean; Overload

Visibility: default
Description: TsHighSurrogate is a shortcut for TCharacter.IsHighSurrogate (242)

See also: TCharacter.IsHighSurrogate (242)

2.4.8 IsLetter
Synopsis: Alias for TCharacter.IsLetter

Declaration: function IsLetter (AChar: UnicodeChar) : Boolean; Overload
function IsLetter (const AString: UnicodeString; AIndex: Integer)
Boolean; Overload

Visibility: default
Description: IsLetter is a shortcut for TCharacter.IsLetter (243)

See also: TCharacter.IsLetter (243)
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2.4.9 IsLetterOrDigit
Synopsis: Alias for TCharacter.IsLetterOrDigit

Declaration: function IsLetterOrDigit (AChar: UnicodeChar) : Boolean; Overload
function IsLetterOrDigit (const AString: UnicodeString; AlIndex: Integer)
Boolean; Overload

Visibility: default
Description: IsLetterOrDigit is a shortcut for TCharacter.IsLetterOrDigit (243).

See also: TCharacter.IsLetterOrDigit (243)

2.4.10 IsLower
Synopsis: Alias for TCharacter.IsLower

Declaration: function IsLower (AChar: UnicodeChar) : Boolean; Overload
function IsLower (const AString: UnicodeString; AIndex: Integer)
Boolean; Overload

Visibility: default
Description: ITsLower is a shortcut for TCharacter.IsLower (244)

See also: TCharacter.IsLower (244)

2.4.11 IsLowSurrogate
Synopsis: Alias for TCharacter.IsLowSurrogate

Declaration: function IsLowSurrogate (AChar: UnicodeChar) : Boolean; Overload
function IsLowSurrogate (const AString: UnicodeString; AIndex: Integer)
Boolean; Overload

Visibility: default
Description: TsLowSurrogate is a shortcut for TCharacter.IsLowSurrogate (242)

See also: TCharacter.IsLowSurrogate (242)

2.4.12 IsNumber
Synopsis: Alias for TCharacter.IsNumber

Declaration: function IsNumber (AChar: UnicodeChar) : Boolean; Overload
function IsNumber (const AString: UnicodeString; AIndex: Integer)
Boolean; Overload

Visibility: default
Description: T sNumber is a shortcut for TCharacter.IsNumber (244)

See also: TCharacter.IsNumber (244)
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2.4.13 IsPunctuation
Synopsis: Alias for TCharacter.IsPunctuation

Declaration: function IsPunctuation (AChar: UnicodeChar) : Boolean; Overload
function IsPunctuation (const AString: UnicodeString; AIndex: Integer)
Boolean; Overload

Visibility: default
Description: TsPunctuation is a shortcut for TCharacter.IsPunctuation (245)

See also: TCharacter.IsPunctuation (245)

2.4.14 IsSeparator

Synopsis: Alias for TCharacter.IsSeparator

Declaration: function IsSeparator (AChar: UnicodeChar) : Boolean; Overload
function IsSeparator (const AString: UnicodeString; AIndex: Integer)
Boolean; Overload

Visibility: default
Description: IsSeparator is a shortcut for TCharacter.IsSeparator (245)

See also: TCharacter.IsSeparator (245)

2.4.15 IsSurrogate

Synopsis: Alias for TCharacter.IsSurrogate

Declaration: function IsSurrogate (AChar: UnicodeChar) : Boolean; Overload
function IsSurrogate (const AString: UnicodeString; AIndex: Integer)
Boolean; Overload

Visibility: default
Description: TsSurrogate is a shortcut for TCharacter.IsSurrogate (241).

See also: TCharacter.IsSurrogate (241)

2.4.16 IsSurrogatePair
Synopsis: Alias for TCharacter.IsSurrogatePair

Declaration: function IsSurrogatePair (const AHighSurrogate: UnicodeChar;
const ALowSurrogate: UnicodeChar) : Boolean
; Overload
function IsSurrogatePair (const AString: UnicodeString; AIndex: Integer)
Boolean; Overload

Visibility: default
Description: TsSurrogatePair is a shortcut for TCharacter.IsSurrogatePair (242)

See also: TCharacter.IsSurrogatePair (242)

236



CHAPTER 2. REFERENCE FOR UNIT "CHARACTER’

2.4.17 IsSymbol

Synopsis: Alias for TCharacter.IsSymbol

Declaration: function IsSymbol (AChar: UnicodeChar) : Boolean; Overload
function IsSymbol (const AString: UnicodeString; AlIndex: Integer)
Boolean; Overload

Visibility: default
Description: IsSymbo1l is a shortcut for TCharacter.IsSymbol (245)

See also: TCharacter.IsSymbol (245)

2.4.18 IsUpper

Synopsis: Alias for TCharacter.IsUpper

Declaration: function IsUpper (AChar: UnicodeChar) : Boolean; Overload
function IsUpper (const AString: UnicodeString; AlIndex: Integer)
Boolean; Overload

Visibility: default
Description: TsUpper is a shortcut for TCharacter.IsUpper (246)

See also: TCharacter.IsUpper (246)

2.4.19 IsWhiteSpace

Synopsis: Alias for TCharacter.IsWhiteSpace

Declaration: function IsWhiteSpace (AChar: UnicodeChar) : Boolean; Overload
function IsWhiteSpace (const AString: UnicodeString; AIndex: Integer)
Boolean; Overload

Visibility: default
Description: TsWhiteSpace is a shortcut for TCharacter.IsWhiteSpace (246)

See also: TCharacter.IsWhiteSpace (246)

2.4.20 TolLower

Synopsis: Alias for TCharacter.ToLower

Declaration: function TolLower (AChar: UnicodeChar) : UnicodeChar; Overload
function ToLower (const AString: UnicodeString) : UnicodeString
;  Overload

Visibility: default
Description: ToLower is a shortcut for TCharacter. ToLower (247)

See also: TCharacter. ToLower (247)
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2.4.21 ToUpper

Synopsis: Alias for TCharacter.ToUpper

Declaration: function ToUpper (AChar: UnicodeChar) UnicodeChar; Overload
function ToUpper (const AString: UnicodeString) UnicodeString
;  Overload

Visibility: default
Description: ToUpper is a shortcut for TCharacter. ToUpper (247)

See also: TCharacter. ToUpper (247)

2.5 TCharacter

2.5.1

Description

TCharacter is provided for Delphi compatibility. All it’s class functions and methods are also

available as regular functions.

2.5.2 Method overview
Page Method Description
239  ConvertFromUtf32 Convert a UTF32 character to UnicodeString
239  ConvertToUtf32 Convert a UTF16 character to a UTF32 character
238 Create Constructor (do not call)
240  GetNumericValue Get the numeric value of the character
240  GetUnicodeCategory  Get the Unicode category of a character
240  IsControl Check whether a Unicode character is a Unicode control character
241  IsDigit Check whether a Unicode character is a digit
242 IsHighSurrogate Check whether a Unicode character is a surrogate in the high
range
243 IsLetter Check if a Unicode character is a letter.
243 IsLetterOrDigit Check if a Unicode character is a letter or digit
244 IsLower Check if a Unicode character is a lowercase letter
242 IsLowSurrogate Check whether a Unicode character is a surrogate in the low range
244 IsNumber Check if a Unicode character is a number
245  IsPunctuation Check if a Unicode character is a punctuation character
245  IsSeparator Check if a Unicode character is a separator character
241  IsSurrogate Check whether a Unicode character is a surrogate
242 IsSurrogatePair Check if a pair of characters is a set of high/low surrogate char-
acters
245  IsSymbol Check if a Unicode character is a symbol character
246  IsUpper Check whether a Unicode character is an uppercase letter
246  IsWhiteSpace Check whether a Unicode character is a whitespace character
247  ToLower Convert a character or string to lowercase
247  ToUpper Convert a character or string to uppercase
2.5.3 TCharacter.Create

Synopsis: Constructor (do not call)

Declaration: constructor Create
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Visibility: public

Description: Create is provided for completeness and Delphi compatibility, but should not be called in FPC
code, it will raise an exception.

Errors: Any attempt to call Create will result in an exception being raised.

2.5.4 TCharacter.ConvertFromUtf32
Synopsis: Convert a UTF32 character to UnicodeString

Declaration: class function ConvertFromUtf32 (AChar: UCS4Char) : UnicodeString
;  Static

Visibility: public

Description: TCharacter.ConvertFromUt£32 converts a single UTF32 character AChar to a UTF16
string. This is the opposite of TCharacter.ConvertToUtf32 (239).

The result is a string, since multiple UTF16 characters can be needed to encode a single UTF32
character.

Errors: If AChar is not in the valid range of UTF32 characters, an EArgumentOutOfRangeException (230)
exception is raised.

See also: EArgumentOutOfRangeException (230), TCharacter.ConvertToUtf32 (239)

2.5.5 TCharacter.ConvertToUt{32
Synopsis: Convert a UTF16 character to a UTF32 character

Declaration: class function ConvertToUtf32 (const AString: UnicodeString;
AIndex: Integer) : UCS4Char; Overload
;  Static
class function ConvertToUtf32 (const AString: UnicodeString;
AIndex: Integer; out ACharLength: Integer)
UCS4Char; Overload; Static
class function ConvertToUtf32 (const AHighSurrogate: UnicodeChar;
const ALowSurrogate: UnicodeChar)
UCS4Char; Overload; Static

Visibility: public

Description: TCharacter.ConvertToUt £32 converts a UTF16-encoded Unicode character to a Unicode32
character. This is the opposite of TCharacter.ConvertFromUtf32 (239). The function exists in several
overloaded versions, to be able to present the Unicode character in one of 2 ways:

1.As a position AIndex (in unicodechar units) in a string AString to a Unicode32 charac-
ter. The source is a string, since multiple UTF16 characters can be needed to encode a single
UTF32 character. In this form, Optionally, the character length (1 or 2) can be returned in
ACharLength.

2.As 2 UTF16 Unicode characters, representing the high and low surrogate pairs: AHighSurrogate
and ALowSurrogate

Errors: If AIndex is not a valid character index in the string ASt ring, an EArgumentOutOfRangeExcep-
tion (230) exception is raised. If the character at that position is not complete, an EArgumentExcep-
tion (230) exception is raised.
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See also: TCharacter.ConvertFromUtf32 (239), EArgumentOutOfRangeException (230), EArgumentExcep-
tion (230)

2.5.6 TCharacter.GetNumericValue

Synopsis: Get the numeric value of the character

Declaration: class function GetNumericValue (AChar: UnicodeChar) : Double; Overload
;  Static
class function GetNumericValue (const AString: UnicodeString;
AIndex: Integer) : Double; Overload
; Static

Visibility: public

Description: TCharacter.GetNumericValue returns the numerical value (ID) of the Unicode character.
The character can be presented in 2 ways: AChar, a UTF16 Unicode character, or a surrogate pair
in a Unicode string ASt ring starting at position AIndex.

Errors: If ATndex is not a valid character index in the string ASt ring, an EArgumentOutOfRangeExcep-
tion (230) exception is raised. If the character at that position is not complete, an EArgumentExcep-
tion (230) exception is raised.

See also: TCharacter.GetUnicodeCategory (240)

2.5.7 TCharacter.GetUnicodeCategory
Synopsis: Get the Unicode category of a character

Declaration: class function GetUnicodeCategory (AChar: UnicodeChar) : TUnicodeCategory
;  Overload; Static
class function GetUnicodeCategory (const AString: UnicodeString;
AIndex: Integer) : TUnicodeCategory
; Overload; Static

Visibility: public
Description: TCharacter.GetUnicodeCategory returns the Unicode category of a character. The charac-

ter can be presented in 2 ways: AChar, a UTF16 Unicode character, or a surrogate pair in a Unicode
string ASt ring starting at position AIndex.

Errors: If ATndex is not a valid character index in the string ASt ring, an EArgumentOutOfRangeExcep-
tion (230) exception is raised. If the character at that position is not complete, an EArgumentExcep-
tion (230) exception is raised.

See also: TUnicodeCategory (231)

2.5.8 TCharacter.IsControl

Synopsis: Check whether a Unicode character is a Unicode control character

Declaration: class function IsControl (AChar: UnicodeChar) : Boolean; Overload
;  Static
class function IsControl (const AString: UnicodeString; AIndex: Integer)
Boolean; Overload; Static
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Visibility: public
Description: IsControl returns True if a Unicode character has category ucControl. The character can be

specified as a UTF16 character AChar or a UTF16 encoded character starting at position AIndex
in string AString.

Errors: If ATndex is not a valid character index in the string ASt ring, an EArgumentOutOfRangeExcep-
tion (230) exception is raised. If the character at that position is not complete, an EArgumentExcep-
tion (230) exception is raised.

See also: GetUnicodeCategory (240), IsDigit (241), IsSurrogate (241), IsHighSurrogate (242), IsLowSurro-
gate (242), IsSurrogatePair (242), IsLetter (243), IsLetterOrDigit (243), IsLower (244), IsNumber
(244), IsPunctuation (245), IsSeparator (245), IsSymbol (245), IsUpper (246), IsWhiteSpace (246)

2.5.9 TCharacter.IsDigit

Synopsis: Check whether a Unicode character is a digit

Declaration: class function IsDigit (AChar: UnicodeChar) : Boolean; Overload; Static
class function IsDigit (const AString: UnicodeString; AlIndex: Integer)
Boolean; Overload; Static

Visibility: public

Description: IsDigit returns True if a Unicode character has category ucDecimalNumber. The character
can be specified as a UTF16 character AChar or a UTF16 encoded character starting at position
AIndex in string AString.

Errors: If AIndex is not a valid character index in the string ASt ring, an EArgumentOutOfRangeExcep-
tion (230) exception is raised. If the character at that position is not complete, an EArgumentExcep-
tion (230) exception is raised.

See also: IsControl (240), IsDigit (241), IsSurrogate (241), IsHighSurrogate (242), IsLowSurrogate (242), Is-
SurrogatePair (242), IsLetter (243), IsLetterOrDigit (243), IsLower (244), IsNumber (244), IsPunc-
tuation (245), IsSeparator (245), IsSymbol (245), IsUpper (246), IsWhiteSpace (246)

2.5.10 TCharacter.IsSurrogate

Synopsis: Check whether a Unicode character is a surrogate

Declaration: class function IsSurrogate (AChar: UnicodeChar) : Boolean; Overload
;  Static
class function IsSurrogate (const AString: UnicodeString;
AIndex: Integer) : Boolean; Overload; Static

Visibility: public
Description: IsSurrogate returns True if a Unicode character has category ucSurrogate. The character

can be specified as a UTF16 character AChar or a UTF16 encoded character starting at position
AIndex in string AString.

Errors: If AIndex is not a valid character index in the string ASt ring, an EArgumentOutOfRangeExcep-
tion (230) exception is raised. If the character at that position is not complete, an EArgumentExcep-
tion (230) exception is raised.

See also: EArgumentException (230), IsControl (240), IsDigit (241), IsHighSurrogate (242), IsLowSurrogate
(242), IsLetter (243), IsLetterOrDigit (243), IsLower (244), IsNumber (244), IsPunctuation (245),
IsSymbol (245), IsUpper (246), IsWhiteSpace (246)
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2.5.11 TCharacter.IsHighSurrogate

Synopsis: Check whether a Unicode character is a surrogate in the high range

Declaration: class function IsHighSurrogate (AChar: UnicodeChar) : Boolean; Overload
;  Static
class function IsHighSurrogate (const AString: UnicodeString;
AIndex: Integer) : Boolean; Overload
;  Static

Visibility: public
Description: IsHighSurrogate returns True if a Unicode character has category ucSurrogate and is in
the high range of the surrogate characters (between HIGH_SURROGATE_BEGIN and HIGH_SURROGATE_END).

The character can be specified as a UTF16 character AChar or a UTF16 encoded character starting
at position AIndex in string AString.

Errors: If ATndex is not a valid character index in the string ASt ring, an EArgumentOutOfRangeExcep-
tion (230) exception is raised. If the character at that position is not complete, an EArgumentExcep-
tion (230) exception is raised.

See also: EArgumentException (230), IsControl (240), IsDigit (241), IsSurrogate (241), IsLowSurrogate (242),
IsLetter (243), IsLetterOrDigit (243), IsLower (244), IsNumber (244), IsPunctuation (245), IsSym-
bol (245), IsUpper (246), IsWhiteSpace (246)

2.5.12 TCharacter.IsLowSurrogate

Synopsis: Check whether a Unicode character is a surrogate in the low range

Declaration: class function IsLowSurrogate (AChar: UnicodeChar) : Boolean; Overload
;  Static
class function IsLowSurrogate (const AString: UnicodeString;
AIndex: Integer) : Boolean; Overload
;  Static

Visibility: public
Description: IsLowSurrogate returns True if a Unicode character has category ucSurrogate and is in the
low range of the surrogate characters (between LOW_SURROGATE_BEGIN and LOW_SURROGATE_END).

The character can be specified as a UTF16 character AChar or a UTF16 encoded character starting
at position AIndex in string AString.

Errors: If AIndex is not a valid character index in the string ASt ring, an EArgumentOutOfRangeExcep-
tion (230) exception is raised. If the character at that position is not complete, an EArgumentExcep-
tion (230) exception is raised.

See also: EArgumentException (230), IsControl (240), IsDigit (241), IsSurrogate (241), IsHighSurrogate
(242), IsLetter (243), IsLetterOrDigit (243), IsLower (244), IsNumber (244), IsPunctuation (245),
IsSymbol (245), IsUpper (246), IsWhiteSpace (246)

2.5.13 TCharacter.IsSurrogatePair

Synopsis: Check if a pair of characters is a set of high/low surrogate characters

Declaration: class function IsSurrogatePair (const AHighSurrogate: UnicodeChar;
const ALowSurrogate: UnicodeChar)
Boolean; Overload; Static
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class function IsSurrogatePair (const AString: UnicodeString;
AIndex: Integer) : Boolean; Overload

;  Static
Visibility: public
Description: IsSurrogatePair returns True if AHighSurrogate and ALowSurrogate form a valid
Unicode surrogate pair. (AHighSurrogate is a high surrogate and ALowSurrogate a matching

low surrogate) The character can be specified as a UTF16 character AChar or a pair of UTF16
encoded characters starting at position AIndex in string AString.

Errors: If ATndex is not a valid character index in the string ASt ring, an EArgumentOutOfRangeExcep-
tion (230) exception is raised. If the character at that position is not complete, an EArgumentExcep-

tion (230) exception is raised.

See also: EArgumentException (230), IsControl (240), IsDigit (241), IsSurrogate (241), IsHighSurrogate
(242), IsLowSurrogate (242), IsLetter (243), IsLetterOrDigit (243), IsLower (244), IsNumber (244),
IsPunctuation (245), IsSymbol (245), IsUpper (246), IsWhiteSpace (246)

2.5.14 TCharacter.lsLetter

Synopsis: Check if a Unicode character is a letter.

Declaration: class function IsLetter (AChar: UnicodeChar) : Boolean; Overload
;  Static
class function IsLetter (const AString: UnicodeString; AIndex: Integer)
Boolean; Overload; Static

Visibility: public
Description: IsLetter returns True if a Unicode character has category that is one of the letter categories
(ucUppercaseletter,ucLowercaselLetter,ucTitlecaselLetter,ucModifierLetter,
ucOtherLetter). The character can be specified as a UTF16 character AChar or a UTF16 en-

coded character starting at position AIndex in string AString.

Errors: If AIndex is not a valid character index in the string ASt ring, an EArgumentOutOfRangeExcep-
tion (230) exception is raised. If the character at that position is not complete, an

See also: EArgumentException (230), IsControl (240), IsDigit (241), IsSurrogate (241), IsHighSurrogate
(242), IsLowSurrogate (242), IsSurrogatePair (242), IsLetter (243), IsLetterOrDigit (243), IsLower
(244), IsNumber (244), IsPunctuation (245), IsSymbol (245), IsUpper (246), IsWhiteSpace (246)

2.5.15 TCharacter.IsLetterOrDigit

Synopsis: Check if a Unicode character is a letter or digit

Declaration: class function IsLetterOrDigit (AChar: UnicodeChar) : Boolean; Overload
;  Static
class function IsLetterOrDigit (const AString: UnicodeString;
AIndex: Integer) : Boolean; Overload
;  Static

Visibility: public

Description: IsLetterOrDigit returns True if a Unicode character has category that is one of the letter cate-
gories (ucUppercaseletter,ucLowercaseletter,ucTitlecaseletter,ucModifierlLetter,
ucOtherLetter,ucDecimalNumber,ucLetterNumber). The character can be specified as
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a UTF16 character AChar or a UTF16 encoded character starting at position AIndex in string
AString.

Errors: If AIndex is not a valid character index in the string ASt ring, an EArgumentOutOfRangeExcep-
tion (230) exception is raised. If the character at that position is not complete, an EArgumentExcep-
tion (230) exception is raised.

See also: IsControl (240), IsDigit (241), IsSurrogate (241), IsHighSurrogate (242), IsLowSurrogate (242),
IsSurrogatePair (242), IsLetter (243), IsLower (244), IsNumber (244), IsPunctuation (245), IsSymbol
(245), IsUpper (246), IsWhiteSpace (246)

2.5.16 TCharacter.IsLower

Synopsis: Check if a Unicode character is a lowercase letter

Declaration: class function IsLower (AChar: UnicodeChar) : Boolean; Overload; Static
class function IsLower (const AString: UnicodeString; AIndex: Integer)
Boolean; Overload; Static

Visibility: public

Description: IsLower returns True if a Unicode character has category ucLowercaseLetter. The charac-
ter can be specified as a UTF16 character AChar or a UTF16 encoded character starting at position
AIndex in string AString.

Errors: If AIndex is not a valid character index in the string ASt ring, an EArgumentOutOfRangeExcep-
tion (230) exception is raised. If the character at that position is not complete, an EArgumentExcep-
tion (230) exception is raised.

See also: IsControl (240), IsDigit (241), IsSurrogate (241), IsHighSurrogate (242), IsLowSurrogate (242),
IsSurrogatePair (242), IsLetter (243), IsLetterOrDigit (243), IsNumber (244), IsPunctuation (245),
IsSymbol (245), IsUpper (246), IsWhiteSpace (246)

2.5.17 TCharacter.lIsNumber

Synopsis: Check if a Unicode character is a number

Declaration: class function IsNumber (AChar: UnicodeChar) : Boolean; Overload
;  Static
class function IsNumber (const AString: UnicodeString; AIndex: Integer)
Boolean; Overload; Static

Visibility: public

Description: I sNumber returns True if a Unicode character has category that is one of the number categories
(ucDecimalNumber, ucLetterNumber, ucOtherNumber). The character can be specified
as a UTF16 character AChar or a UTF16 encoded character starting at position AIndex in string
AString.

Errors: If AIndex is not a valid character index in the string ASt ring, an EArgumentOutOfRangeExcep-
tion (230) exception is raised. If the character at that position is not complete, an EArgumentExcep-
tion (230) exception is raised.

See also: IsControl (240), IsDigit (241), IsSurrogate (241), IsHighSurrogate (242), IsLowSurrogate (242), Is-
SurrogatePair (242), IsLetter (243), IsLetterOrDigit (243), IsLower (244), IsNumber (244), IsPunc-
tuation (245), IsSymbol (245), IsUpper (246), IsWhiteSpace (246)
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2.5.18 TCharacter.IsPunctuation

Synopsis: Check if a Unicode character is a punctuation character

Declaration: class function IsPunctuation (AChar: UnicodeChar) : Boolean; Overload
;  Static
class function IsPunctuation (const AString: UnicodeString;
AIndex: Integer) : Boolean; Overload
;  Static

Visibility: public

Description: TsPunctuation returns True if a Unicode character has category that is one of the punctua-
tion categories (ucConnectPunctuation, ucDashPunctuation, ucOpenPunctuation,
ucClosePunctuation,ucInitialPunctuation,ucFinalPunctuation,ucOtherPunctuation).
The character can be specified as a UTF16 character AChar or a UTF16 encoded character starting
at position AIndex in string AString.

Errors: If AIndex is not a valid character index in the string ASt ring, an EArgumentOutOfRangeExcep-
tion (230) exception is raised. If the character at that position is not complete, an EArgumentExcep-
tion (230) exception is raised.

See also: IsControl (240), IsDigit (241), IsSurrogate (241), IsHighSurrogate (242), IsLowSurrogate (242), Is-
SurrogatePair (242), IsLetter (243), IsLetterOrDigit (243), IsLower (244), IsNumber (244), IsSymbol
(245), IsUpper (246), IsWhiteSpace (246)

2.5.19 TCharacter.lsSeparator

Synopsis: Check if a Unicode character is a separator character

Declaration: class function IsSeparator (AChar: UnicodeChar) : Boolean; Overload
; Static
class function IsSeparator (const AString: UnicodeString;
AIndex: Integer) : Boolean; Overload; Static

Visibility: public

Description: IsSeparator returns True if a Unicode character has category that is one of the separator cat-
egories (ucSpaceSeparator, ucLineSeparator, ucParagraphSeparator). The char-
acter can be specified as a UTF16 character AChar or a UTF16 encoded character starting at position
AIndex in string AString.

Errors: If AIndex is not a valid character index in the string ASt ring, an EArgumentOutOfRangeExcep-
tion (230) exception is raised. If the character at that position is not complete, an EArgumentExcep-
tion (230) exception is raised.

See also: IsControl (240), IsDigit (241), IsSurrogate (241), IsHighSurrogate (242), IsLowSurrogate (242), Is-
SurrogatePair (242), IsLetter (243), IsLetterOrDigit (243), IsLower (244), IsNumber (244), IsPunc-
tuation (245), IsSymbol (245), IsUpper (246), IsWhiteSpace (246)

2.5.20 TCharacter.lsSymbol

Synopsis: Check if a Unicode character is a symbol character

Declaration: class function IsSymbol (AChar: UnicodeChar) : Boolean; Overload
;  Static
class function IsSymbol (const AString: UnicodeString; AIndex: Integer)
Boolean; Overload; Static
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Visibility: public

Description: TsSymbol returns True if a Unicode character has category that is one of the symbol cate-
gories (ucMathSymbol, ucCurrencySymbol, ucModifierSymbol, ucOtherSymbol).
The character can be specified as a UTF16 character AChar or a UTF16 encoded character start-
ing at position AIndex in string ASt ring.

Errors: If AIndex is not a valid character index in the string ASt ring, an EArgumentOutOfRangeExcep-
tion (230) exception is raised. If the character at that position is not complete, an EArgumentExcep-
tion (230) exception is raised.

See also: IsControl (240), IsDigit (241), IsSurrogate (241), IsHighSurrogate (242), IsLowSurrogate (242), Is-
SurrogatePair (242), IsLetter (243), IsLetterOrDigit (243), IsLower (244), IsNumber (244), IsPunc-
tuation (245), IsSeparator (245), IsUpper (246), IsWhiteSpace (246)

2.5.21 TCharacter.IsUpper

Synopsis: Check whether a Unicode character is an uppercase letter

Declaration: class function IsUpper (AChar: UnicodeChar) : Boolean; Overload; Static
class function IsUpper (const AString: UnicodeString; AlIndex: Integer)
Boolean; Overload; Static

Visibility: public
Description: TsUpper returns True if a Unicode character has category ucUppercaseLetter. The charac-

ter can be specified as a UTF16 character AChar or a UTF16 encoded character starting at position
AIndex in string AString.

Errors: If AIndex is not a valid character index in the string ASt ring, an EArgumentOutOfRangeExcep-
tion (230) exception is raised. If the character at that position is not complete, an EArgumentExcep-
tion (230) exception is raised.

See also: IsControl (240), IsDigit (241), IsSurrogate (241), IsHighSurrogate (242), IsLowSurrogate (242), Is-
SurrogatePair (242), IsLetter (243), IsLetterOrDigit (243), IsLower (244), IsNumber (244), IsPunc-
tuation (245), IsSeparator (245), IsSymbol (245), IsWhiteSpace (246)

2.5.22 TCharacter.IsWhiteSpace

Synopsis: Check whether a Unicode character is a whitespace character

Declaration: class function IsWhiteSpace (AChar: UnicodeChar) : Boolean; Overload

;  Static

class function IsWhiteSpace (const AString: UnicodeString;
AIndex: Integer) : Boolean; Overload
;  Static

Visibility: public

Description: IsUpper returns True if a Unicode character has is a whitespace character. It checks the char-
acter properties. The character can be specified as a UTF16 character AChar or a UTF16 encoded
character starting at position AIndex in string AString.

Errors: If ATndex is not a valid character index in the string ASt r ing, an EArgumentOutOfRangeExcep-
tion (230) exception is raised. If the character at that position is not complete, an EArgumentExcep-
tion (230) exception is raised.
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See also: IsControl (240), IsDigit (241), IsSurrogate (241), IsHighSurrogate (242), IsLowSurrogate (242), Is-
SurrogatePair (242), IsLetter (243), IsLetterOrDigit (243), IsLower (244), IsNumber (244), IsPunc-
tuation (245), IsSeparator (245), IsSymbol (245), IsUpper (246)

2.5.23 TCharacter.ToLower

Synopsis: Convert a character or string to lowercase

Declaration: class function ToLower (AChar: UnicodeChar) : UnicodeChar; Overload
;  Static
class function ToLower (const AString: UnicodeString) : UnicodeString

; Overload; Static
class function ToLower (const AString: UnicodeString;
const AOptions: TCharacterOptions) : UnicodeString
;  Overload; Static
Visibility: public

Description: ToLower converts the Unicode character AChar or string ASt ring to lowercase. Options de-
termines the behaviour of the conversion: if AOptions contains coIgnoreInvalidSequence
then no exception will be raised when the string or character contains an invalid Unicode sequence.
The default behaviour is to raise an EArgumentException (230) exception when this happens.

Errors: If an invalid character is encountered, an EArgumentException (230) exception is raised, unless
coIgnoreInvalidSequence is specified in the options.

See also: TCharacter. ToUpper (247), TCharacter.IsLower (244), TCharacter.IsUpper (246)

2.5.24 TCharacter.ToUpper

Synopsis: Convert a character or string to uppercase

Declaration: class function ToUpper (AChar: UnicodeChar) : UnicodeChar; Overload
; Static
class function ToUpper (const AString: UnicodeString) : UnicodeString

;  Overload; Static

class function ToUpper (const AString: UnicodeString;
const AOptions: TCharacterOptions) : UnicodeString
; Overload; Static

Visibility: public
Description: ToUpper converts the Unicode character AChar or string ASt ring to uppercase. Options de-
termines the behaviour of the conversion: if AOptions contains coIgnoreInvalidSequence

then no exception will be raised when the string or character contains an invalid Unicode sequence.
The default behaviour is to raise an EArgumentException (230) exception when this happens.

Errors: If an invalid character is encountered, an EArgumentException (230) exception is raised, unless
coIgnorelnvalidSequence is specified in the options.

See also: TCharacter. ToUpper (247), TCharacter.IsLower (244), TCharacter.IsUpper (246)
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Reference for unit ’charset’

3.1 Overview

The charset unit can be used to load single-byte character set (code page) descriptions. It is used
in the fpwidestring (248) unit to add support for converting single-byte codepage strings to Unicode
strings (and vice versa).

Data of a code page may be included using one of the ready-made units, or can be loaded (in a binary
form) at runtime with the loadbinaryunicodemapping (250) function. The binary files have the .bcm
extension and are produced by the creumap utility distributed with Free Pascal.

Pre-made units are available for the following codepages: cp895 (248), cp932 (248), cp936 (248),
cp949 (248) and cp950 (248).

3.2 Constants, types and variables

3.2.1 Constants
BINARY MAPPING_FILE_EXT = ' .bcm’

BINARY_MAPPING_FILE_EXT contains the default extension of a file containing a binary-coded

map.

3.2.2 Types

preversecharmapping = “treversecharmapping
Pointer to treversecharmapping
punicodecharmapping = “tunicodecharmapping
Pointer to tunicodecharmapping

punicodemap = “tunicodemap
Pointer to tunicodemap

tunicodechar = Word
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tunicodechar is atype used to represent Unicode characters in this file, it should not be used for
other Unicode routines.

tunicodecharmappingflag = (umf_noinfo,umf_leadbyte,umf_undefined,
umf_unused)

Table 3.1: Enumeration values for type tunicodecharmappingflag

Value Explanation

umf leadbyte Unicode character uses leading byte
umf_noinfo No extra information about Unicode character
umf_undefined Currently unused

umf_unused Unused position in code page

tunicodecharmappingflag contains various Flags describing information about a Unicode
character.

tunicodestring = “tunicodechar

tunicodestring is atype used to represent Unicode strings in this file, it should not be used for
other Unicode routines.

3.3 Procedures and functions

3.3.1 getascii

Synopsis: Convert Unicode character or string to single-byte character or string.

Declaration: function getascii(c: tunicodechar; p: punicodemap) : string
function getascii(c: tunicodechar; p: punicodemap; ABuffer: PAnsiChar;
ABufferlLen: LongInt) : LongInt

Visibility: default

Description: getascii converts a Unicode character ¢ to one or more single-byte characters according to the
map in p. The result can be a string containing up to 2 characters, or the number of characters copied
to the buffer ABuf fer with length ABufferLen.

Errors: If the character cannot be translated, ASCII character 63 is returned (or copied to the buffer). In the
case of the buffer variant of the function, -1 is then returned. If the buffer is not large enough, -1 is
returned.

See also: getunicode (250)

3.3.2 getmap
Synopsis: Find a codepage map

Declaration: function getmap (const s: string) : punicodemap
function getmap (cp: Word) : punicodemap

Visibility: default
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Description: getmap looks in the registered codepage mappings and returns the mapping for the requested code-
page. The codepage can be specified using a name s or a numerical identifier cp. The search is case
sensitive.

Errors: if the requested map is not found, Nil is returned.

See also: registermapping (251), registerbinarymapping (251), mappingavailable (251)

3.3.3 getunicode
Synopsis: Map single-byte character to Unicode character.

Declaration: function getunicode(c: Char; p: punicodemap) : tunicodechar
function getunicode (AAnsiStr: pansichar; AAnsilen: LongInt;
AMap: punicodemap; ADest: tunicodestring) : LongInt

Visibility: default

Description: The first form of getunicode will map a single character c to its Unicode equivalent for mapping
p. If no equivalent can be found, 0 is returned.

The second form of getunicode will transform a string (specified using a pointer AAnsiStrtoa
buffer with length AAnsiLen) to a Unicode string using single byte codepage map AMap. It returns
the number of Unicode characters. If ADest is Nil then just the number of characters is returned.
If ADest is not nil, it must point to a buffer large enough to contain the Unicode string, and the
converted string will be copied to it.

Errors: No checking on the validity of the buffers is done.

See also: getascii (249)

3.3.4 loadbinaryunicodemapping

Synopsis: Load binary single-byte codepage to Unicode map from file or memory

Declaration: function loadbinaryunicodemapping(const directory: string;

const cpname: string) : punicodemap
;  Overload
function loadbinaryunicodemapping(const filename: string) : punicodemap

;  Overload
function loadbinaryunicodemapping (const AData: Pointer;
const ADatalLength: Integer)
punicodemap; Overload

Visibility: default

Description: 1loadbinaryunicodemapping loads a binary description of a single-byte Unicode mapping.
The mapping can reside in a file, in which case the file to load can be specified using a filename
filename or using a directory directory and codepage name cpname. In the latter case, a
suffix consisting of _le or _be depending on the endianness of the current platform will be appended,
and the filename extension is .bcm. Note that the file names may be case sensitive.

The data can also be loaded from a memory block AData with size ADataLength.

It will produce an in-memory map of the file. It returns a pointer to the map, or Nil if something
went wrong. The resulting mapping can be registered using registermapping (251).

Errors: On error, Nil is returned.

See also: loadunicodemapping (251), registermapping (251)
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3.3.5 loadunicodemapping

Synopsis: Load textual single-byte codepage to Unicode map from file

Declaration: function loadunicodemapping(const cpname: string; const f: string;
cp: Word) : punicodemap

Visibility: default

Description: 1oadunicodemapping loads a text description of a single-byte Unicode mapping. It will analyse
the textual description in file £, and produce an in-memory map of the file. It returns a pointer to the
map, or Nil if something went wrong. The Unicode map name must be specified in cpName, and
the numerical identifier in cp

The resulting mapping can be registered using registermapping (251).
Errors: On error, Ni1 is returned.

See also: loadbinaryunicodemapping (250), registermapping (251)

3.3.6 mappingavailable
Synopsis: Check if a mapping is available for a specified code page.

Declaration: function mappingavailable (const s: string) : Boolean
function mappingavailable (cp: Word) : Boolean

Visibility: default

Description: mappingavailable returns True if a mapping for a specified code page (using name s or
numerical identifier cp) is available, or False if it is not.

See also: registermapping (251), registerbinarymapping (251), getmap (249)

3.3.7 registerbinarymapping
Synopsis: Load and register binary single-byte codepage to Unicode map from file

Declaration: function registerbinarymapping(const directory: string;
const cpname: string) : Boolean

Visibility: default

Description: registerbinarymapping calls loadbinaryunicodemapping (250) using directory and cpname
and registers the resulting mapping, if any was successfully loaded, using registermapping (251). It
returns True if the operation was successful.

Errors: On error, False is returned.

See also: loadbinaryunicodemapping (250), registermapping (251)

3.3.8 registermapping
Synopsis: Register mapping
Declaration: procedure registermapping (p: punicodemap)

Visibility: default
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Description: RegisterMapping registers mapping p in the registry of single-byte codepages. No attempt is
made to avoid double registrations. In case of doubles, the last registered mapping will be used first.

See also: loadunicodemapping (251), loadbinaryunicodemapping (250), registerbinarymapping (251)

3.4 treversecharmapping

treversecharmapping = packed record
unicode : tunicodechar;
charl
Byte;
char2 : Byte;
end

treversecharmapping describes how a Unicode character can be created in terms of single-
byte characters.

3.5 TSerializedMapHeader

TSerializedMapHeader = packed record
cpName : string;
cp : UIntlé
7
mapLength : UInt32;
lastChar : Int32;
reverseMapLength : UInt32
7
end

TSerializedMapHeader is a record describing the binary map data file. The contents of this
record can be found at offset zero of a (.bcm) file containing a single-byte Unicode map.

3.6 tunicodecharmapping

tunicodecharmapping = packed record
unicode : tunicodechar;
flag
tunicodecharmappingflag;
reserved : Byte;
end

tunicodecharmapping describes a Unicode character. An array of these mappings is built for
each character in the single-byte character set,

3.7 tunicodemap

tunicodemap = record
cpname : string;
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cp : Word;
map : punicodecharmapping
7
lastchar : LonglInt;
reversemap : preversecharmapping;
reversemaplength
LongInt;
next : punicodemap;
internalmap : Boolean;
end

tunicodemap describes a complete mapping between a single-byte code page and a Unicode char-
acter set. It contains both a forward and backward mapping.
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Reference for unit ’Classes’

4.1 Used units

Table 4.1: Used units by unit *Classes’

Name Page

rtlconsts ??
sysutils 1559
Types 1852

TypInfo 1886

4.2 Overview

This documentation describes the FPC classes unit. The Classes unit contains basic classes for the
Free Component Library (FCL):

a TList (395) class for maintaining lists of pointers,

TStringList (449) for lists of strings,

TCollection (345) to manage collections of objects

TStream (434) classes to support streaming.

Furthermore it introduces methods for object persistence, and classes that understand an owner-
owned relationship, with automatic memory management.

4.3 Constants, types and variables

4.3.1 Constants
BITSHIFT = 5

Used to calculate the size of a bits array
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dupAccept = Types.dupAccept
Duplicate values can be added to the list.
dupError = Types.dupError

If an attempt is made to add a duplicate value to the list, an EStringListError (292) exception is
raised.

dupIgnore = Types.duplgnore

Duplicate values will not be added to the list, but no error will be triggered.
FilerSignature : Array[l..4] of Char = ’'TPFO’
Constant that is found at the start of a binary stream containing a streamed component.
fmCreate = S$FF0O

TFileStream.Create (376) creates a new file if needed.

fmOpenRead = 0

TFileStream.Create (376) opens a file with read-only access.
fmOpenReadWrite = 2

TFileStream.Create (376) opens a file with read-write access.
fmOpenWrite = 1

TFileStream.Create (376) opens a file with write-only access.

MASK = 31

Bitmask with all bits on.

MaxBitFlags = S$7FFFFFEO

Maximum number of bits in TBits collection.

MaxBitRec = MaxBitFlags div SizeOf (cardinal) = 8
Maximum number of bit records in TBits.

MaxListSize = Maxint div 16

This constant sets the maximum number of elements in a TList (395).

scAlt = $8000

255



CHAPTER 4. REFERENCE FOR UNIT "CLASSES’

Indicates ALT key in a keyboard shortcut.

scCtrl = $4000

indicates CTRL key in a keyboard shortcut.

scNone = 0

Indicates no special key is pressed in a keyboard shortcut.

scShift = $2000

Indicates Shift key in a keyboard shortcut.

SGUIDObserved = ' {663C603C-3F3C-4CC5-823C-AC8079F979E5}’
Observed interface GUID as a string

SGUIDObserver = ' {BC7376EA-199C-4C2A-8684-F4805F0691CA}”
Observer interface GUID as a string

soFromBeginning = 0

Seek (436) starts relative to the stream origin.

soFromCurrent = 1

Seek (436) starts relative to the current position in the stream.

soFromEnd = 2

Seek (436) starts relative to the stream end.

toEOF = Char (0)

Value returned by TParser.Token (415) when the end of the input stream was reached.
toFloat = Char (4)

Value returned by TParser.Token (415) when a floating point value was found in the input stream.
toInteger = Char (3)

Value returned by TParser.Token (415) when an integer was found in the input stream.
toString = Char (2)

Value returned by TParser. Token (415) when a string was found in the input stream.
toSymbol = Char (1)

Value returned by TParser. Token (415) when a symbol was found in the input stream.
toWString = Char (5)

Value returned by TParser.Token (415) when a widestring was found in the input stream.
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4.3.2 Types

HMODULE = ptrint

FPC doesn’t support modules yet, so this is a dummy type.

HRSRC = TFPResourceHandle deprecated

This type is provided for Delphi compatibility, it is used for resource streams.
PPointerList = "TPointerList

Pointer to an array of pointers.

PStringItem = "TStringItem

Pointer to a TStringltem (289) record.

PStringItemList = ~TStringItemList

Pointer to a TStringltemList (269).

TActiveXRegType = (axrComponentOnly,axrIncludeDescendants)

Table 4.2: Enumeration values for type TActiveXRegType

Value Explanation
axrComponentOnly
axrIncludeDescendants

This type is provided for compatibility only, and is currently not used in Free Pascal.

TAlignment = (talLeftJustify,taRightJustify,taCenter)

Table 4.3: Enumeration values for type TAlignment

Value Explanation

taCenter Text is displayed centered.
talLeftJustify Text is displayed aligned to the left
taRightJustify — Text is displayed aligned to the right.

The TAlignment type is used to specify the alignment of the text in controls that display a text.

TAncestorNotFoundEvent = procedure (Reader: TReader;
const ComponentName: string;
ComponentClass: TPersistentClass;
var Component: TComponent) of object
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This event occurs when an ancestor component cannot be found.

TBasicActionClass = Class of TBasicAction

TBasicAction (319) class reference.

TBasicActionLinkClass = Class of TBasicActionLink
TBasicActionLink (323) class reference.

TBiDiMode = (bdLeftToRight,bdRightToLeft,bdRightToLeftNoAlign,

bdRightToLeftReadingOnly)

Table 4.4: Enumeration values for type TBiDiMode

Value Explanation

bdLeftToRight Texts read from left to right.

bdRightToLeft Texts read from right to left.
bdRightToLeftNoAlign Texts read from right to left, but not right-aligned

bdRightToLeftReadingOnly  Texts read from right to left

TBiDiMode describes bi-directional support for displaying texts.
Array = Array[0..MaxBitRec-1] of Cardinal

Array to store bits.

TCollectionItemClass = Class of TCollectionItem

TCollectionItemClass is used by the TCollection.ItemClass (351) property of TCollection
(345) to identify the descendant class of TCollectionltem (353) which should be created and man-
aged.

TCollectionNotification = (cnAdded,cnExtracting, cnDeleting)

Table 4.5: Enumeration values for type TCollectionNotification

Value Explanation
cnAdded An item is added to the collection.
cnDeleting An item is deleted from the collection.

cnExtracting  An item is extracted from the collection.
TCollectionNotification is used in the TCollection (345) class to send notifications about
changes to the collection.

TCollectionSortCompare = function(Iteml: TCollectionItem;
Item2: TCollectionItem) : Integer
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TCollectionSortCompare is the prototype for a callback used in the TCollection.Sort (350)
method. The procedure should compare Iteml and Item2 and return an integer:

Result < 0 if ITteml comes before ITtem2
Result =0 if Tteml is at the same level as ITtem2

Result > 0 if ITteml comes after Ttem?2

TComponentClass = Class of TComponent

The TComponentClass type is used when constructing TComponent (355) descendant instances
and when registering components.

TComponentName = String

Names of components are of type TComponentName. By specifying a different type, the Object
inspector can handle this property differently than a standard string property.

TComponentState= Set of (csLoading,csReading,csWriting,csDestroying

4

csDesigning, csAncestor, csUpdating, csFixups

csFreeNotification,csInline,csDesignInstance

Table 4.6: Enumeration values for type

Value Explanation

csAncestor The component is being streamed as part of a frame (?)
csDesigning The component is being designed in an IDE.
csDesignlnstance ~ ??

csDestroying The component is being destroyed.

csFixups The component’s references to other components are being fixed.
csFreeNotification Indicates whether the component has freenotifications
cslnline Component is part of a frame (?).

csLoading The component is being loaded from the stream.
csReading Properties are being read from the stream.

csUpdating The component is being updated.

csWriting Properties are being written to the stream.

The following values are possible:

csLoading The component (and all child components) are being loaded from a stream. This means
that a TReader (419) instance is reading properties from this and child components from a
stream and is applying the values found in the stream to the properties.

csReading The properties of this component are being read from a stream. This means that a
TReader (419) instance is reading properties from this component from a stream and is ap-
plying the values.
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csWriting The properties of this component are being written to a stream. This means that a TWriter
(496) instance is writing properties from this component to a stream.

csDestroying The component is being destroyed.
csDesigning The component is being designed in an IDE.

csAncestor The component has a design ancestor. This is used to record differences between a com-
ponent and it’s design ancestor. For example a form TForm?2 inherited from a form TForml.
TForml and all its components are copied to TForm2. TForm?2 and all its inherited compo-
nents have csAncestor set. Only differences between TForml and TForm?2 are stored in
the stream of TForm2. The child components of a frame put onto a form have csAncestor
too.

csInline The component is a nested top level component. For example a frame on a form. The
children of the frame do not have csInline, unless they are other frames.

csDesignInstance The component is designed (csDesigning) and is a root component, meaning
it has no owner (Owner=nil).

csFixups The component’s references to other components are being fixed. While reading a compo-
nent from stream, it can happen that the stream contains a component reference property with
a name of a component that was not yet created and read from the stream. Such properties
are saved, and the missing references are resolved when the complete stream was read. This
resolving step is called fixing up references, and the csFixups flags is set during this step.

csFreeNotification This flag indicates that the component has free notifications registered with
TComponent.FreeNotification (359)

TComponentStyle= Set of (csInheritable,csCheckPropAvail, csSubComponent

14
csTransient)

Table 4.7: Enumeration values for type

Value Explanation

csCheckPropAvail  ??

csInheritable The component can be on inherited forms.
csSubComponent ~ Subcomponent - streamed as part of the owning component
csTransient Transient component

Describes the style of the component.

TCreateComponentEvent = procedure (Reader: TReader;
ComponentClass: TComponentClass;
var Component: TComponent) of object

Event handler type, occurs when a component instance must be created when a component is read
from a stream.

ThataModuleClass = Class of TDataModule

TDataModuleClass defines the class pointer for TDataModule (369).
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TDuplicates = Types.TDuplicates
Type to describe what to do with duplicate values in a TStringlist (449).
TExceptionClass = Class of Exception

TExceptionClass is the class pointer for the Exception (1745) class, defined in the SysUtils
(1559) unit.

TFilerFlag = (ffInherited, ffChildPos, ffInline)

Table 4.8: Enumeration values for type TFilerFlag

Value Explanation

ffChildPos  The position of the child on it’s parent is included.
ffInherited  Stored object is an inherited object.

ffInline Used for frames.

The TFiler class uses this enumeration type to decide whether the streamed object was streamed
as part of an inherited form or not.

TFilerFlags = Set of TFilerFlag
Set of TFilerFlag (261)

TFindAncestorEvent = procedure (Writer: TWriter; Component: TComponent
7
const Name: string;
var Ancestor: TComponent;
var RootAncestor: TComponent) of object

Event that occurs w

TFindComponentClassEvent = procedure (Reader: TReader;
const ClassName: string;
var ComponentClass: TComponentClass)
of object

Event handler type, occurs when a component class pointer must be found when reading a component
from a stream.

TFindGlobalComponent = function (const Name: string) : TComponent

TFindGlobalComponent is a callback used to find a component in a global scope. It is used
when the streaming system needs to find a component which is not part of the component which is
currently being streamed. It should return the component with name Name, or Nil if none is found.

The variable FindGlobalComponent (277) is a callback of type TFindGlobalComponent. It can
be set by the IDE when an unknown reference is found, to offer the designer to redirect the link to a
new component.
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TFindMethodEvent = procedure (Reader: TReader; const MethodName: string

r
var Address: CodePointer;

var Error: Boolean) of object

If a TReader (419) instance needs to locate a method and it doesn’t find it in the streamed form, then
the OnFindMethod (430) event handler will be called, if one is installed. This event can be assigned
in order to use different locating methods. If a method is found, then its address should be returned
in Address. The Error should be set to True if the reader should raise an exception after the
event was handled. If it is set to False no exception will be raised, even if no method was found.
On entry, Error will be set to True.

TFPObservedOperation = (ooChange, ocoFree, coAddItem,ocoDeleteltem, coCustom

)

Table 4.9: Enumeration values for type TFPObservedOperation

Value Explanation
ooAddItem An item is added to the observed object (generally a list).
ooChange The observed object has changed.

ooCustom Custom event.
ooDeleteltem  An item is deleted from the observed object (generally a list).
ooFree The observed object is being freed.

TFPObservedOperat ion enumerates the possible operations that can be reported to an observer.
Which of these operations is reported depends on the implementation of the observed object.

TGetChildProc = procedure (Child: TComponent) of object
Callback used when obtaining child components.
TGetStrProc = procedure (const S: string) of object

This event is used as a callback to retrieve string values. It is used, among other things, to pass along
string properties in property editors.

THandle = System.THandle

This type is used as the handle for THandleStream (386) stream descendants
THelpContext = - MaxLongint..MaxLongint

Range type to specify help contexts.

THelpEvent = function (Command: Word; Data: LonglInt;
var CallHelp: Boolean) : Boolean of object

This event is used for display of online help.

THelpType = (htKeyword, htContext)
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Table 4.10: Enumeration values for type THelpType

Value Explanation
htContext  Help type: Context ID help.
htKeyword Help type: Keyword help

Enumeration type specifying the kind of help requested.

TIdentToInt = function(const Ident: string; var Int: LongInt)
Boolean

TIdentToInt is a callback used to look up identifiers (Ident) and return an integer value cor-
responding to this identifier (Int). The callback should return True if a value corresponding to
integer Ident was found, False if not.

A callback of type TIdent ToInt should be specified when an integer is registered using the Reg-
isterIntegerConsts (285) call.

TInitComponentHandler = function (Instance: TComponent;
RootAncestor: TClass) : Boolean

TInitComponentHandler is a callback type. It is used in the InitInheritedComponent (280)
call to initialize a component. Callbacks of this type are registered with the RegisterInitComponen-
tHandler (285) call.

TIntToIdent = function(Int: LongInt; var Ident: string) : Boolean
TIdentToInt is a callback used to look up integers (Ident) and return an identifier (Ident)

that can be used to represent this integer value in an IDE. The callback should return True if a value
corresponding to integer Ident was found, False if not.

A callback of type TInt ToIdent should be specified when an integer is registered using the Reg-
isterIntegerConsts (285) call.

TLeftRight = taleftJustify..taRightJustify

TLeftRight is a subrange type based on the TAlignment (257) enumerated type. It contains only
the left and right alignment constants.

TListAssignOp = (laCopy, laAnd, laOr,laXor,laSrcUnique, laDestUnique
)

Table 4.11: Enumeration values for type TListAssignOp

Value Explanation

laAnd Remove all elements not first second list

laCopy Clear list and copy all strings from second list.

laDestUnique  Keep all elements that exists only in list2

1aOr Add all elements from second (and optional third) list, eliminate duplicates
laSrcUnique  Just keep all elements that exist only in source list

laXor Remove elements in second lists, Add all elements from second list not in first list
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This type determines what operation TList.Assign (401) or TFPList.assign (382) performs.
TListCallback = Types.TListCallback

TListCallback is the method callback prototype for the function that is passed to the TF-
PList.ForEachCall (383) call. The data argument will be filled with all the pointers in the list
(one per call) and the arg argument is the Arg argument passed to the ForEachCall call.

TListNotification = (1lnAdded, lnExtracted, lnDeleted)

Table 4.12: Enumeration values for type TListNotification

Value Explanation

InAdded List change notification: Element added to the list.
InDeleted List change notification: Element deleted from the list.
InExtracted List change notification: Element extracted from the list.

Kind of list notification event.

TListSortCompare = function(Iteml: Pointer; Item2: Pointer)
Integer

Callback type for the list sort algorithm.
TListStaticCallback = Types.TListStaticCallback

TListCallback is the procedurald callback prototype for the function that is passed to the TF-
PList.ForEachCall (383) call. The data argument will be filled with all the pointers in the list (one
per call) and the arg argument is the Arg argument passed to the ForEachCall call.

TMissingNameValueSeparatorAction = (mnvaValue,mnvaName,mnvaEmpty,
mnvakrror)

Table 4.13: Enumeration values for type TMissingName ValueSeparatorAction

Value Explanation
mnvaEmpty

mnvaError

mnvaName

mnvaValue

TMissingNameValueSeparatorActions = Set of
TMissingNameValueSeparatorAction

TNotifyCallBack = procedure (Sender: TObject; AData: Pointer)
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TNotifyCallBack is used to notify about thread termination when using static callbacks. When
called, the Sender will contain the thread which is terminating, and ADat a is the ADat a parameter
passed to TThread.ExecuteInThread (484).

TNotifyEvent = procedure (Sender: TObject) of object

Most event handlers are implemented as a property of type TNotifyEvent. When this is set to
a certain method of a class, when the event occurs, the method will be called, and the class that
generated the event will pass itself along as the Sender argument.

TObjectTextEncoding = (oteDFM, oteLFM)

Table 4.14: Enumeration values for type TObjectTextEncoding

Value Explanation
oteDFM  Characters are in DFM (Delphi) format: widechar encoded.
oteLFM  Characters are in LFM format: UTF-8 encoded.

TObJjectTextEncoding is an enumerated type which denotes the encoding of non ASCII char-
acters in an object stream file. It is needed for correct encoding when reading string values in the text
stream.

TOperation = (oplInsert, opRemove)

Table 4.15: Enumeration values for type TOperation

Value Explanation
oplnsert A new component is being inserted in the child component list.
opRemove A component is being removed from the child component list.

Operation of which a component is notified.

TPersistentClass = Class of TPersistent
TPersistentClass is the class reference type for the TPersistent (415) class.
TPoint = Types.TPoint

This record describes a coordinate. It is used to handle the Top (355) and Left (355) properties of
TComponent (355).

X represents the X-Coordinate of the point described by the record. Y represents the Y-Coordinate of
the point described by the record.

Array = Array[0..MaxListSize-1] of Pointer

Type for an Array of pointers.
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TPropertyNotFoundEvent = procedure (Reader: TReader;
Instance: TPersistent;
var PropName: string;
IsPath: Boolean;
var
Handled: Boolean;
var Skip: Boolean
) of object

TPropertyNotFoundEvent is the prototype for the TReader.OnPropertyNotFound (429) event.
Reader is the sender of the event, Instance is the instance that is being streamed. PropInfo
is a pointer to the RTTI information for the property being read. Handled should be set to True
if the handler redirected the unknown property successfully, and Skip should be set to True if the
value should be skipped. IsPath determines whether the property refers to a sub-property.

TReadComponentsProc = procedure (Component: TComponent) of object
Callback type when reading a component from a stream

TReaderError = procedure (Reader: TReader; const Message: string;
var Handled: Boolean) of object

Event handler type, called when an error occurs during the streaming.
TReaderProc = procedure (Reader: TReader) of object

The TReaderProc reader procedure is a callback procedure which will be used by a TPersistent
(415) descendant to read user properties from a stream during the streaming process. The Reader
argument is the writer object which can be used read properties from the stream.

TReadWriteStringPropertyEvent = procedure (Sender: TObject;
const Instance: TPersistent;
PropInfo: PPropInfo;
var Content: string) of
object

TReadWriteStringPropertyEvent is the prototype for the TReader.OnReadStringProperty
(431) event handler. Reader is the sender of the event, Instance is the instance that is being
streamed. PropInfo is a pointer to the RTTI information for the property being read. Content is
the string as it was read from the stream.

TRect = Types.TRect

TRect describes a rectangle in space with its upper-left (in (Top,Left>)) and lower-right (in
(Bottom ,Right)) corners.

TReferenceNameEvent = procedure (Reader: TReader; var Name: string

)
of object

Occurs when a named object needs to be looked up.
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TSeekOrigin = (soBeginning, soCurrent, soEnd)

Table 4.16: Enumeration values for type TSeekOrigin

Value Explanation

soBeginning  Offset is interpreted relative to the start of the stream.

soCurrent Offset is interpreted relative to the current position in the stream.
soEnd Offset is interpreted relative to the end of the stream.

Specifies the origin of the TStream.Seek (436) method.

TSetMethodPropertyEvent = procedure (Reader: TReader;
Instance: TPersistent;
PropInfo: PPropInfo;
const TheMethodName: string;
var Handled: Boolean) of object

TSetMethodPropertyEvent is the prototype for the TReader.OnSetMethodProperty (430) event.
Reader is the sender of the event, Instance is the instance that is being streamed. PropInfo
is a pointer to the RTTI information for the property being read, and TheMethodName is the name
of the method that the property should be set to. Handled should be set to True if the handler set
the property successfully.

TSetNameEvent = procedure (Reader: TReader; Component: TComponent;
var Name: string) of object

Occurs when the reader needs to set a component’s name.
TShiftState = Set of TShiftStateEnum

This type is used when describing a shortcut key or when describing what special keys are pressed
on a keyboard when a key event is generated.

The set contains the special keys that can be used in combination with a "normal’ key.

TShiftStateEnum = (ssShift,ssAlt,ssCtrl,ssLeft,ssRight,ssMiddle,
ssDouble, ssMeta, ssSuper, ssHyper, ssA1ltGr, ssCaps
, SsNum,

ssScroll, ssTriple, ssQuad, ssExtral, ssExtra2
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Table 4.17: Enumeration values for type TShiftStateEnum

Value Explanation

ssAlt Alt key pressed

ssAltGr Alt-GR key pressed.

ssCaps Caps lock key pressed
ssCtrl Ctrl key pressed

ssDouble  Double mouse click.
ssExtral  Extra key 1

ssExtra2  Extra key 2

ssHyper  Hyper key pressed.

ssLeft Left mouse button pressed.
ssMeta Meta key pressed.

ssMiddle Middle mouse button pressed.
ssNum Num lock key pressed
ssQuad Quadruple mouse click
ssRight Right mouse button pressed.
ssScroll  Scroll lock key pressed
ssShift Shift key pressed

ssSuper Super key pressed.

ssTriple  Triple mouse click

Keyboard/Mouse shift state enumerator

TShortCut = (Word) .. (Word)

Enumeration type to identify shortcut key combinations.
TSmallPoint = Types.TSmallPoint

Same as TPoint (265), only the X and Y ranges are limited to 2-byte integers instead of 4-byte
integers.

TStreamOwnership = (soReference, soOwned)

Table 4.18: Enumeration values for type TStreamOwnership

Value Explanation
soOwned Stream is owned: it will be freed when the adapter is freed.
soReference  Stream is referenced only, it is not freed by the adapter

The ownership of a streamadapter determines what happens with the stream on which a TStrea-
mAdapter (444) acts, when the adapter is freed.

TStreamProc = procedure (Stream: TStream) of object
Procedure type used in streaming.

Array = Array[0..MaxListSize] of TStringItem
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This declaration is provided for Delphi compatibility, it is not used in Free Pascal.

TStringListSortCompare = function(List: TStringList; Indexl: Integer

4

Index2: Integer) : Integer
Callback type used in stringlist compares.

TStringsSortStyle = (sslNone,sslUser,sslAuto)

Table 4.19: Enumeration values for type TStringsSortStyle

Value Explanation

sslAuto  The TStrings instance keeps the strings sorted.
ssINone The strings are not sorted

sslUser  The strings are kept sorted by the user.

TStringsSortStyle is the type used in the TStringList.SortStyle (454) property, and describes
how the strings are sorted when the TStringList.Sorted (452) property is True. It has the following
values:

ssINone The strings are not sorted
sslUser The strings are kept sorted by the user.

sslAuto The TStrings instance keeps the strings sorted
TStringsSortStyles = Set of TStringsSortStyle
TStringsSortStyles is the set type for enumeration TStringsSortStyle (269).
TSynchronizeProcVar = procedure

Synchronize callback type

TThreadExecuteCallBack = procedure (AData: Pointer)

TThreadExecuteCallBack is the signature of the static procedure to be used when executing
something in a thread using TThread.ExecuteInThread (484) when no status reporting is required.

TThreadExecuteHandler = TThreadMethod

TThreadExecuteHandler is the signature of the method to be used when executing something
in a thread using TThread.ExecuteInThread (484) when no status reporting is required.

TThreadExecuteStatusCallBack = procedure (AData: Pointer;
ReportStatus: TThreadReportStatus
)
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TThreadExecuteStatusCallBack is the signature of a procedure to be used when executing
something in a thread using TThread.ExecuteInThread (484) when status reporting is required.

On entry in the method, AData is the AData parameter passed to TThread.ExecuteInThread (484).
ReportStatus is passed to the method, and the threaded procedure can call ReportStatus at
various stages to report about the status of the method: The status will be reported to the main thread
using TThread.synchronize (480), so calls to Report Status will be blocked as long as the status
was not reported.

TThreadExecuteStatusHandler = procedure
(ReportStatus: TThreadReportStatus)
of object

TThreadExecuteStatusHandler is the signature of the method to be used when executing
something in a thread using TThread.ExecuteInThread (484) when status reporting is required.

On entry in the method, Report Status is passed to the method, and the method can call ReportStatus
at various stages to report about the status of the method: The status will be reported to the main

thread using TThread.synchronize (480), and calls Report Status will be blocked as long as the

status was not reported.

TThreadMethod = procedure of object
Procedure variable used when synchronizing threads.
TThreadPriority = (tpldle,tplLowest, tpLower,tpNormal, tpHigher, tpHighest

4

tpTimeCritical)

Table 4.20: Enumeration values for type TThreadPriority

Value Explanation

tpHigher Thread runs at high priority

tpHighest Thread runs at highest possible priority.

tpldle Thread only runs when other processes are idle.
tpLower Thread runs at a lower priority.

tpLowest Thread runs at the lowest priority.

tpNormal Thread runs at normal process priority.

tpTimeCritical Thread runs at realtime priority.

Enumeration specifying the priority at which a thread runs.
TThreadReportStatus = procedure (const status: string) of object

TThreadReportStatus is the callback prototype for the TThread.ExecuteInThread (484) method.
This callback is used to report thread status to the main thread: the Status string can be used to
report the status of thread execution.

TThreadStatusNotifyCallBack = procedure (Sender: TThread;
AData: Pointer;
const status: string)
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TThreadStatusNotifyCallBack is the signature of the callback to be provided when exe-
cuting a static procedure in a thread using TThread.ExecuteInThread (484) when status reporting is
required.

This callback will be called in the main thread. When called, it has the thread whose status is reported
in Sender, AData is the AData parameter passed to TThread.ExecuteInThread (484). Finally, the
status message in ReportStatus is passed to the callback.

Note that the thread reporting its status is blocked while the callback is being handled: The status is
be reported to the main thread using TThread.synchronize (480).

TThreadStatusNotifyEvent = procedure (Sender: TThread;
const status: string) of object

TThreadStatusNotifyEvent is the signature of the method to be provided when executing
something in a thread using TThread.ExecuteInThread (484) when status reporting is required.

This event handler will be called in the main thread. When called, it has the thread whose status is
reported in Sender, and the status message in Report Status is passed to the method.

Note that the thread reporting its status is blocked while the callback is being handled: The status is
be reported to the main thread using TThread.synchronize (480).

TTopBottom = taAlignTop..taAlignBottom

TValueType = (vaNull,valist,valInt8,valntl6,valInt32,vaExtended,vaString

4

valdent,vaFalse,vaTrue,vaBinary,vaSet,valLString,vaNil
vaCollection,vaSingle, vaCurrency,vaDate, vaWString

,valInto4,
vaUTF8String, vaUString, vaQWord)
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Table 4.21: Enumeration values for type TValueType

Value

Explanation

vaBinary
vaCollection
vaCurrency
vaDate
vaExtended
vaFalse
valdent
valnt16
valnt32
valnt64
valnt8
val.ist
vaLString
vaNil
vaNull
vaQWord
vaSet
vaSingle
vaString
vaTrue
vaUString
vaUTF8String
vaWString

Binary data follows.
Collection follows
Currency value follows
Date value follows
Extended value.

Boolean False value.
Identifier.

Integer value, 16 bits long.
Integer value, 32 bits long.
Integer value, 64 bits long.
Integer value, 8 bits long.
Identifies the start of a list of values
Ansistring data follows.
Nil pointer.

Empty value. Ends a list.
QWord (64-bit word) value
Set data follows.

Single type follows.

String value.

Boolean True value.
UnicodeString value

UTF8 encoded Unicode string.
Widestring value follows.

Enumerated type used to identify the kind of streamed property

TVerticalAlignment =

(taAlignTop, taAlignBottom, taVerticalCenter)

Table 4.22: Enumeration values for type T Vertical Alignment

Value

Explanation

taAlignBottom
taAlignTop
taVerticalCenter

TWriteMethodPropertyEvent
Instance: TPersistent;
PropInfo: PPropInfo;
const MethodValue:
const DefMethodValue:
var Handled: Boolean)

procedure (Writer: TWriter;

TMethod;
TMethod;
of object

TWriteMethodPropertyEvent is the prototype for the TWriter.OnWriteMethodProperty (503)

event.

Writer is the sender of the event, Instance is the instance that is being streamed.

PropInfo is apointer to the RTTI information for the property being written, and Methodvalue
is the value of the method that the property was set to. DefMethodCodeValue is set to the default
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value of the property (Nil or the parent value). Handled should be set to True if the handler set
the property successfully.

TWriterProc = procedure (Writer: TWriter) of object
The TWriterProc writer procedure is a callback procedure which will be used by a TPersistent

(415) descendant to write user properties from a stream during the streaming process. The Writer
argument is the writer object which can be used write properties to the stream.

4.3.3 Variables

AddDataModule : procedure (DataModule: TDataModule) of object

AddDataModule can be set by an IDE or a streaming mechanism to receive notification when a
new instance of a TDataModule (369) descendant is created.

ApplicationHandleException : procedure (Sender: TObject) of object

ApplicationHandleException can be set by an application object to handle any exceptions
that may occur when a TDataModule (369) is created.

ApplicationShowException : procedure (E: Exception) of object

Unused.

CreateVCLComObjectProc : procedure (Component: TComponent) = Nil
CreateVCLComObjectProciscalled by TComponent if it needs to create a IVCLComOb ject
interface for itself (when the ComOb ject property is read). It passes itself as the Component pa-
rameter.

GlobalNameSpace : IReadWriteSync

An interface protecting the global namespace. Used when reading/writing to the global namespace
list during streaming of forms.

MainThreadID : TThreadID
ID of main thread. Unused at this point.

RegisterComponentsProc : procedure (const Page: string;
ComponentClasses: Array of TComponentClass)

RegisterComponentsProc can be set by an IDE to be notified when new components are being
registered. Application programmers should never have to set RegisterComponentsProc

RegisterNoIconProc : procedure (ComponentClasses: Array of TComponentClass

)

RegisterNoIconProc can be set by an IDE to be notified when new components are being
registered, and which do not need an Icon in the component palette. Application programmers should
never have to set RegisterComponentsProc
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RemoveDataModule : procedure (DataModule: TDataModule) of object

RemoveDataModule can be set by an IDE or a streaming mechanism to receive notification when
an instance of a TDataModule (369) descendant is freed.

WakeMainThread : TNotifyEvent = Nil

WakeMainThread is a handler, which, when set, is called by the TThread.Synchronize (480) rou-
tine to signal the main thread that a synchronization routine is waiting in the queue.

This handler is by default empty. An actual implementation depends on the main program logic
(usually an event loop) and must be provided by the event loop logic: the event loop will normally call
CheckSynchronize (275) at regular intervals. The WakeMainThread can make sure this happens
as soon as possible.

While this handle should alert the main program thread that a thread is waiting for synchronization,
the call is executed by the thread, and should therefore NOT synchronize the thread, but should
somehow signal the main thread that a thread is waiting for synchronization. For example, by sending
a message.

4.4 Procedures and functions

441 ActivateClassGroup

Synopsis: Activates a class group
Declaration: function ActivateClassGroup (AClass: TPersistentClass) : TPersistentClass
Visibility: default

Description: ActivateClassGroup activates the group of classes to which AClass belongs. The function
returns the class that was last used to activate the class group.

The class registration and streaming mechanism allows to organize the classes in groups. This allows
an IDE to form groups of classes, which can be enabled or disabled. It is not needed at Run-Time.

Errors: If AClass does not belong to a class group, an exception is raised.

See also: StartClassGroup (287), GroupDescendentsWith (279), ClassGroupOf (276)

4.4.2 BeginGlobalLoading

Synopsis: Not yet implemented
Declaration: procedure BeginGloballLoading
Visibility: default

Description: Not yet implemented

4.4.3 BinToHex

Synopsis: Convert a binary buffer to a hexadecimal string

Declaration: procedure BinToHex (BinValue: PChar; HexValue: PChar;
BinBufSize: Integer)
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Visibility: default

Description: BinToHex converts the byte values in BinValue to a string consisting of 2-charachter hex-
adecimal strings in HexValue. BufSize specifies the length of BinValue, which means that
HexValue must have size 2+BufSize.

For example a buffer containing the byte values 255 and 0 will be converted to FF0O.
Errors: No length checking is done, so if an invalid size is specified, an exception may follow.

See also: HexToBin (279)

4.4.4 Bounds

Synopsis: Returns a TRect structure with the bounding rect of the given location and size.

Declaration: function Bounds (ALeft: Integer; ATop: Integer; AWidth: Integer;
AHeight: Integer) : TRect

Visibility: default

Description: Bounds returns a TRect (266) record with the given origin (ALeft,ATop) and dimensions
(AWidth, AHeight) filled in. The bottom-right corner is calculated by adding AWidthto ALeft
and AHeight to ATop. As aresult, a rectangle with width/height set to 0 is exactly 1 pixel.

See also: Rect (283)

4.4.5 CheckSynchronize

Synopsis: Check whether there are any synchronize calls in the synchronize queue.

Declaration: function CheckSynchronize (timeout: LongInt) : Boolean
Visibility: default

Description: CheckSynchronize should be called regularly by the main application thread to handle any
TThread.Synchronize (480) calls that may be waiting for execution by the main thread. If any such
calls are waiting for execution by the main thread, they are executed at once, in the order that they
were scheduled.

The function returns True if any Synchronize method was executed.

TimeOut is the maximum amount of time (in milliseconds) that the CheckSynchronize routine
will wait for synchronisation requests to appear in the queue.

Calling this routine more often will ensure that synchronize requests are handled faster.

This routine may not be called from any thread other than the main thread, as it will execute the
waiting requests.

Threads may call the WakeMainThread (274) to signal the main thread that the synchronisation queue
contains items, and thus speed up the execution of the synchronize calls.

See also: TThread.Synchronize (480), WakeMainThread (274)
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4.4.6 ClassGroupOf

Synopsis: Returns the class group to which an instance or class belongs

Declaration: function ClassGroupOf (AClass: TPersistentClass) : TPersistentClass
function ClassGroupOf (Instance: TPersistent) : TPersistentClass

Visibility: default
Description: C1lassGroupOf returns the class group to which AClass or Instance belongs.
Errors: The result is Ni 1 if no matching class group is found.

See also: StartClassGroup (287), ActivateClassGroup (274), GroupDescendentsWith (279)

4.4.7 CollectionsEqual

Synopsis: Returns True if two collections are equal.

Declaration: function CollectionsEqual (Cl: TCollection; C2: TCollection) : Boolean
function CollectionsEqual (Cl: TCollection; C2: TCollection;
Ownerl: TComponent; Owner2: TComponent)
Boolean

Visibility: default

Description: CollectionsEqual is not yet implemented. It simply returns False

4.4.8 EndGlobalLoading
Synopsis: Not yet implemented.

Declaration: procedure EndGloballoading
Visibility: default

Description: Not yet implemented.

449 ExtractStrings
Synopsis: Split a string in different words.

Declaration: function ExtractStrings (Separators: TSysCharSet;
WhiteSpace: TSysCharSet; Content: PChar;
Strings: TStrings; AddEmptyStrings: Boolean)
Integer

Visibility: default

Description: Ext ractStrings splits Content (a null-terminated string) into words, and adds the words to
the St rings stringlist. The words are separated by Separators and any characters in whitespace
are stripped from the strings. The space and CR/LF characters are always considered whitespace.

Errors: No length checking is performed on Content. If no null-termination character is present, an access
violation may occur. Likewise, if Strings is not valid, an access violation may occur.
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4.4.10 FindClass

Synopsis: Returns the class pointer of a class with given name.
Declaration: function FindClass (const AClassName: string) : TPersistentClass
Visibility: default

Description: FindClass searches for the class named ClassName in the list of registered classes and returns a
class pointer to the definition. If no class with the given name could be found, an exception is raised.

The GetClass (278) function does not raise an exception when it does not find the class, but returns a
N1il pointer instead.

See also: RegisterClass (284), GetClass (278)

4411 FindGlobalComponent

Synopsis: Callback used when a component must be found.
Declaration: function FindGlobalComponent (const Name: string) : TComponent
Visibility: default

Description: FindGlobalComponent is a callback of type TFindGlobalComponent (261). It can be set by the
IDE when an unknown reference is found, to offer the user to redirect the link to a new component.

It is a callback used to find a component in a global scope. It is used when the streaming system
needs to find a component which is not part of the component which is currently being streamed. It
should return the component with name Name, or Ni1 if none is found.

See also: TFindGlobalComponent (261)

4.4.12 FindidentTolnt

Synopsis: Return the string to integer converter for an integer type
Declaration: function FindIdentToInt (AIntegerType: Pointer) : TIdentToInt
Visibility: default

Description: FindIdent ToInt returns the handler that handles the conversion of a string representation to an
integer that can be used in component streaming, when IdentTolnt (279) is called.

Errors: Nil is returned if no handler is registered for the given type.

4.4.13 FindIntToldent

Synopsis: Return the integer to string converter for an integer type
Declaration: function FindIntToIdent (AlntegerType: Pointer) : TIntToIdent
Visibility: default

Description: FindIntToIdent returns the handler that handles the conversion of an integer to a string repre-
sentation that can be used in component streaming, when IntToldent (280) is called.

Errors: Nil is returned if no handler is registered for the given type.

See also: IntToldent (280), TIntToldent (263), FindIdentTolnt (277)
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4.4.14 FindNestedComponent

Synopsis: Finds the component with name path starting at the indicated root component.

Declaration: function FindNestedComponent (Root: TComponent; APath: string;
CStyle: Boolean) : TComponent

Visibility: default

Description: FindNestedComponent will descend through the list of owned components (starting at Root)
and will return the component whose name path matches NamePath. As a path separator the char-
acters . (dot), - (dash) and > (greater than) can be used

See also: GlobalFixupReferences (279)

4.4.15 GetClass

Synopsis: Returns the class pointer of a class with given name.
Declaration: function GetClass (const AClassName: string) : TPersistentClass
Visibility: default

Description: GetClass searches for the class named ClassName in the list of registered classes and returns a
class pointer to the definition. If no class with the given name could be found, Ni1 is returned.

The FindClass (277) function will raise an exception if the does not find the class.

See also: RegisterClass (284), GetClass (278)

4416 GetFixuplnstanceNames

Synopsis: Returns the names of elements that need to be resolved for the root component, whose reference
contains ReferenceRootName

Declaration: procedure GetFixupInstanceNames (Root: TComponent;
const ReferenceRootName: string;
Names: TStrings)

Visibility: default

Description: GetFixupInstanceNames examines the list of unresolved references and returns the names of
classes that contain unresolved references to the Root component in the list Names. The list is not
cleared prior to filling it.

See also: GetFixupReferenceNames (278), GlobalFixupReferences (279)

4.417 GetFixupReferenceNames

Synopsis: Returns the names of elements that need to be resolved for the root component.
Declaration: procedure GetFixupReferenceNames (Root: TComponent; Names: TStrings)
Visibility: default

Description: GetFixupReferenceNames examines the list of unresolved references and returns the names
of properties that must be resolved for the component Root in the list Name s. The list is not cleared
prior to filling it.

See also: GetFixuplInstanceNames (278), GlobalFixupReferences (279)
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4.4.18 GlobalFixupReferences
Synopsis: Called to resolve unresolved references after forms are loaded.
Declaration: procedure GlobalFixupReferences
Visibility: default

Description: GlobalFixupReferences runs over the list of unresolved references and tries to resolve them.
This routine should under normal circumstances not be called in an application programmer’s code.
It is called automatically by the streaming system after a component has been instantiated and its
properties read from a stream. It will attempt to resolve references to other global components.

See also: GetFixupReferenceNames (278), GetFixupInstanceNames (278)

4.4.19 GroupDescendentsWith
Synopsis: Provided for Delphi compatibility

Declaration: procedure GroupDescendentsWith (AClass: TPersistentClass;
AClassGroup: TPersistentClass)

Visibility: default

Description: GroupDescendent sWith exists for Delphi compatibility, it doesn’t actually do anything in Free
Pascal.

See also: RegisterClasses (284)

4.4.20 HexToBin
Synopsis: Convert a hexadecimal string to a binary buffer

Declaration: function HexToBin (HexValue: PChar; BinValue: PChar; BinBufSize: Integer)
Integer

Visibility: default

Description: HexToBin scans the hexadecimal string representation in HexValue and transforms every 2 char-
acter hexadecimal number to a byte and stores it in BinValue. The buffer size is the size of the
binary buffer. Scanning will stop if the size of the binary buffer is reached or when an invalid char-
acter is encountered. The return value is the number of stored bytes.

Errors: No length checking is done, so if an invalid size is specified, an exception may follow.

See also: BinToHex (274)

4.4.21 IdentTolnt
Synopsis: Looks up an integer value in a integer-to-identifier map list.

Declaration: function IdentToInt (const Ident: string; out Int: LonglInt;
const Map: Array of TIdentMapEntry) : Boolean

Visibility: default

Description: Ident ToInt searches Map for an entry whose Name field matches Ident and returns the corre-
sponding integer value in Int. If a match was found, the function returns True, otherwise, False
is returned.

See also: TIdentTolnt (263), TIntToldent (263), IntToldent (280), TIdentMapEntry (288)
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4.4.22 InitComponentRes
Synopsis: Provided for Delphi compatibility only

Declaration: function InitComponentRes (const ResName: string; Instance: TComponent)
Boolean

Visibility: default
Description: This function is provided for Delphi compatibility. It always returns false.

See also: ReadComponentRes (282)

4.4.23 InitinheritedComponent

Synopsis: Initializes a component descending from RootAncestor

Declaration: function InitInheritedComponent (Instance: TComponent;
RootAncestor: TClass) : Boolean

Visibility: default

Description: InitInheritedComponent should be called from a constructor to read properties of the com-
ponent Instance from the streaming system. The RootAncestor class is the root class from
which Instance is a descendant. This must be one of TDatamodule, TCustomFormor TFrame.

The function returns True if the properties were successfully read from a stream or False if some
error occurred.

See also: ReadComponentRes (282), ReadComponentResEx (283), ReadComponentResFile (283)

4.4.24 IntToldent

Synopsis: Looks up an identifier for an integer value in a identifier-to-integer map list.

Declaration: function IntToIdent (Int: LongInt; var Ident: string;
const Map: Array of TIdentMapEntry) : Boolean

Visibility: default

Description: Ident ToInt searches Map for an entry whose Value field matches Int and returns the corre-
sponding identifier in Ident. If a match was found, the function returns True, otherwise, False
is returned.

See also: TIdentTolnt (263), TintToldent (263), IdentTolnt (279), TIdentMapEntry (288)

4.4.25 InvalidPoint
Synopsis: Check whether a point is invalid.

Declaration: function InvalidPoint (X: Integer; Y: Integer) : Boolean
function InvalidPoint (const At: TPoint) : Boolean
function InvalidPoint (const At: TSmallPoint) : Boolean

Visibility: default

Description: InvalidPoint returns True if the X and Y coordinates (of the TPoint or TSmallPoint
records, if one of these versions is used) are -1.

See also: TPoint (265), TSmallPoint (268), PointsEqual (282)
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4.4.26 LineStart
Synopsis: Finds the start of a line in Buf fer before BufPos.

Declaration: function LineStart (Buffer: PChar; BufPos: PChar) : PChar
Visibility: default

Description: LineStart reversely scans Buf fer starting at BufPos for a linefeed character. It returns a
pointer at the linefeed character.

4.4.27 NotifyGlobalLoading

Synopsis: Not yet implemented.
Declaration: procedure NotifyGloballLoading
Visibility: default

Description: Not yet implemented.

4.4.28 ObjectBinaryToText

Synopsis: Converts an object stream from a binary to a text format.

Declaration: procedure ObjectBinaryToText (Input: TStream; Output: TStream;
Encoding: TObjectTextEncoding)
procedure ObjectBinaryToText (Input: TStream; Output: TStream)

Visibility: default

Description: ObjectBinaryToText reads an object stream in binary format from Input and writes the
object stream in text format to Out put. No components are instantiated during the process, this is a
pure conversion routine.

See also: ObjectTextToBinary (281)

4.4.29 ObjectResourceToText

Synopsis: Converts an object stream from a (windows) resource to a text format.
Declaration: procedure ObjectResourceToText (Input: TStream; Output: TStream)
Visibility: default

Description: Ob jectResourceToText reads the resource header from the Tnput stream and then passes the
streams to ObjectBinaryToText (281)

See also: ObjectBinaryToText (281), ObjectTextToResource (282)

4.4.30 ObjectTextToBinary

Synopsis: Converts an object stream from a text to a binary format.
Declaration: procedure ObjectTextToBinary (Input: TStream; Output: TStream)
Visibility: default

Description: Converts an object stream from a text to a binary format.
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4.4.31 ObjectTextToResource

Synopsis: Converts an object stream from a text to a (windows) resource format.
Declaration: procedure ObjectTextToResource (Input: TStream; Output: TStream)
Visibility: default

Description: Ob ject Text ToResource reads an object stream in text format from Input and writes a re-
source stream to Output.

Note that for the current implementation of this method in Free Pascal, the output stream should
support positioning. (e.g. it should not be a pipe)

See also: ObjectBinaryToText (281), ObjectResourceToText (281)

4.4.32 Point

Synopsis: Returns a TPoint record with the given coordinates.
Declaration: function Point (AX: Integer; AY: Integer) : TPoint
Visibility: default
Description: Point returns a TPoint (265) record with the given coordinates AX and AY filled in.

See also: TPoint (265), SmallPoint (287), Rect (283), Bounds (275)

4.4.33 PointsEqual

Synopsis: Check whether two TPoint variables are equal.

Declaration: function PointsEqual (const Pl: TPoint; const P2: TPoint) : Boolean
function PointsEqual (const Pl: TSmallPoint; const P2: TSmallPoint)
Boolean

Visibility: default

Description: Point sEqual compares the P1 and P2 points (of type TPoint (265) or TSmallPoint (268)) and
returns True if the X and Y coordinates of the points are equal, or False otherwise.

See also: TPoint (265), TSmallPoint (268), InvalidPoint (280)

4.4.34 ReadComponentRes

Synopsis: Read component properties from a resource in the current module

Declaration: function ReadComponentRes (const ResName: string; Instance: TComponent)
TComponent

Visibility: default

Description: ReadComponentRes will read the component’s properties from the resource ResName in the
current module (always program module). It returns Nil if the resource was not found. It returns
Instance if the resource was found and successfully applied to the component.

Errors: The function may raise an exception if the stream contains wrong data.

See also: ReadComponentResEx (283)
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4.4.35 ReadComponentResEx

Synopsis: Read component properties from a resource in the specified module

Declaration: function ReadComponentResEx (HInstance: THandle; const ResName: string)
TComponent

Visibility: default

Description: ReadComponentRes will locate the resource ResName in instance HInstance (the current
program, normally). It returns Ni1 if the resource was not found. It returns an instantiated compo-
nent with all properties found in the stream, applied. This requires that the component is registered
using registerclass.

Errors: The function may raise an exception if the stream contains wrong data.

See also: ReadComponentRes (282)

4.4.36 ReadComponentResFile

Synopsis: Read component properties from a specified resource file

Declaration: function ReadComponentResFile (const FileName: string;
Instance: TComponent) : TComponent

Visibility: default

Description: ReadComponentResF1ile starts reading properties for Instance from the file FileName. It
creates a filestream from FileName and then calls the TStream.ReadComponentRes (438) method
to read the state of the component from the stream.

See also: TStream.ReadComponentRes (438), WriteComponentResFile (288)

4.4.37 Rect

Synopsis: Returns a TRect record with the given coordinates.

Declaration: function Rect (ALeft: Integer; ATop: Integer; ARight: Integer;
ABottom: Integer) : TRect

Visibility: default

Description: Rect returns a TRect (266) record with the given top-left (ALeft,ATop) and bottom-right
(ABottom, ARight) corners filled in.

No checking is done to see whether the coordinates are valid.

See also: TRect (266), Point (282), SmallPoint (287), Bounds (275)

4.4.38 RedirectFixupReferences

Synopsis: Redirects references under the root object from O1dRootName to NewRootName

Declaration: procedure RedirectFixupReferences (Root: TComponent;
const OldRootName: string;
const NewRootName: string)

Visibility: default
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Description: RedirectFixupReferences examines the list of unresolved references and replaces refer-
ences to a root object named O1dRootName with references to root object NewRootName.

An application programmer should never need to call RedirectFixupReferences. This func-
tion can be used by an IDE to support redirection of broken component links.

See also: RemoveFixupReferences (286)

4.4.39 RegisterClass

Synopsis: Registers a class with the streaming system.
Declaration: procedure RegisterClass (AClass: TPersistentClass)
Visibility: default

Description: RegisterClass registers the class AClass in the streaming system. After the class has been
registered, it can be read from a stream when a reference to this class is encountered.

See also: RegisterClasses (284), RegisterClassAlias (284), RegisterComponents (284), UnregisterClass (287)

4.4.40 RegisterClassAlias

Synopsis: Registers a class alias with the streaming system.

Declaration: procedure RegisterClassAlias (AClass: TPersistentClass;
const Alias: string)

Visibility: default

Description: RegisterClassAlias registers a class alias in the streaming system. If a reference to a class
Alias is encountered in a stream, then an instance of the class AClass will be created instead by
the streaming code.

See also: RegisterClass (284), RegisterClasses (284), RegisterComponents (284), UnregisterClass (287)

4.4.41 RegisterClasses

Synopsis: Registers multiple classes with the streaming system.
Declaration: procedure RegisterClasses (AClasses: Array of TPersistentClass)
Visibility: default

Description: RegisterClasses registers the specified classes AClass in the streaming system. After the
classes have been registered, they can be read from a stream when a reference to this class is encoun-
tered.

See also: RegisterClass (284), RegisterClassAlias (284), RegisterComponents (284), UnregisterClass (287)

4.4.42 RegisterComponents

Synopsis: Registers components for the component palette.

Declaration: procedure RegisterComponents (const Page: string;
ComponentClasses: Array of TComponentClass)

Visibility: default
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Description: RegisterComponents registers the component on the appropriate component page. The com-
ponent pages can be used by an IDE to display the known components so an application programmer
may pick and use the components in his programs.

Registercomponents inserts the component class in the correct component page. If the RegisterComponentsProc
procedure is set, this is called as well. Note that this behaviour is different from Delphi’s behaviour
where an exception will be raised if the procedural variable is not set.

See also: RegisterClass (284), RegisterNolcon (286)

4.4.43 RegisterFindGlobalComponentProc

Synopsis: Register a component searching handler

Declaration: procedure RegisterFindGlobalComponentProc
(AFindGlobalComponent: TFindGlobalComponent

Visibility: default

Description: RegisterFindGlobalComponentProc registers a global component search callback AFindGlobalComponent.
When FindGlobalComponent (277) is called, then this callback will be used to search for the com-
ponent.

Errors: None.

See also: FindGlobalComponent (277), UnRegisterFindGlobalComponentProc (288)

4.4.44 RegisterlnitComponentHandler

Synopsis: Register a component initialization handler

Declaration: procedure RegisterInitComponentHandler (ComponentClass: TComponentClass;
Handler: TInitComponentHandler)

Visibility: default

Description: RegisterInitComponentHandler registers a component initialization handler Handler
for the component ComponentClass. This handler will be used to initialize descendants of
ComponentClass in the InitInheritedComponent (280) call.

See also: InitInheritedComponent (280), TInitComponentHandler (263)

4.4.45 RegisterintegerConsts
Synopsis: Registers some integer-to-identifier mappings.
Declaration: procedure RegisterIntegerConsts (IntegerType: Pointer;

IdentToIntFn: TIdentTolInt;
IntToIdentFn: TIntToIdent)

Visibility: default

Description: RegisterIntegerConsts registers a pair of callbacks to be used when an integer of type
IntegerType must be mapped to an identifier (using IntToIdentFn) or when an identifier
must be mapper to an integer (using IdentToIntFn).

Component programmers can use RegisterIntegerConsts to associate a series of identifier
strings with integer values for a property. A necessary condition is that the property should have a
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separate type declared using the t ype integer syntax. If a type of integer is defined in this way,
an IDE can show symbolic names for the values of these properties.

The IntegerType should be a pointer to the type information of the integer type. The Int ToIdentFn
and IdentToIntFn are two callbacks that will be used when converting between the identifier and
integer value and vice versa. The functions IdentTolnt (279) and IntToldent (280) can be used to
implement these callback functions.

See also: TIdentTolnt (263), TIntToldent (263), IdentTolnt (279), IntToldent (280)

4.4.46 RegisterNolcon

Synopsis: Registers components that have no icon on the component palette.
Declaration: procedure RegisterNoIcon (ComponentClasses: Array of TComponentClass)
Visibility: default

Description: RegisterNoIcon performs the same function as RegisterComponents (284) except that it calls
RegisterNolconProc (273) instead of RegisterComponentsProc (273)

See also: RegisterNolconProc (273), RegisterComponents (284)

4.4.47 RegisterNonActiveX

Synopsis: Register non-activex component.

Declaration: procedure RegisterNonActiveX
(ComponentClasses: Array of TComponentClass;
AxRegType: TActiveXRegType)

Visibility: default

Description: Not yet implemented in Free Pascal

4.4.48 RemoveFixupReferences

Synopsis: Removes references to rootname from the fixup list.

Declaration: procedure RemoveFixupReferences (Root: TComponent;
const RootName: string)

Visibility: default

Description: RemoveFixupReferences examines the list of unresolved references and removes references
to a root object pointing at Root or a root component named RootName.

An application programmer should never need to call RemoveFixupReferences. This function
can be used by an IDE to support removal of broken component links.

See also: RedirectFixupReferences (283)
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4.4.49 RemoveFixups
Synopsis: Removes Instance from the fixup list.
Declaration: procedure RemoveFixups (Instance: TPersistent)
Visibility: default

Description: RemoveFixups removes all entries for component ITnstance from the list of unresolved refer-
ences.a

See also: RedirectFixupReferences (283), RemoveFixupReferences (286)

4.4.50 SmallPoint
Synopsis: Returns a TSmallPoint record with the given coordinates.
Declaration: function SmallPoint (AX: SmallInt; AY: SmallInt) : TSmallPoint
Visibility: default
Description: SmallPoint returns a TSmallPoint (268) record with the given coordinates AX and AY filled in.

See also: TSmallPoint (268), Point (282), Rect (283), Bounds (275)

4.4.51 StartClassGroup
Synopsis: Start new class group.

Declaration: procedure StartClassGroup (AClass: TPersistentClass)
Visibility: default
Description: startClassGroup starts a new class group and adds AClass to it.

The class registration and streaming mechanism allows to organize the classes in groups. This allows
an IDE to form groups of classes, which can be enabled or disabled. It is not needed at Run-Time.

See also: GroupDescendentsWith (279), ActivateClassGroup (274), ClassGroupOf (276)

4.4.52 UnRegisterClass
Synopsis: Unregisters a class from the streaming system.
Declaration: procedure UnRegisterClass (AClass: TPersistentClass)
Visibility: default
Description: UnregisterClass removes the class AClass from the class definitions in the streaming system.

See also: UnRegisterClasses (287), UnRegisterModuleClasses (288), RegisterClass (284)

4.4.53 UnRegisterClasses

Synopsis: Unregisters multiple classes from the streaming system.
Declaration: procedure UnRegisterClasses (AClasses: Array of TPersistentClass)
Visibility: default

Description: UnregisterClasses removes the classes in AClasses from the class definitions in the stream-
ing system.
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4.4.54 UnregisterFindGlobalComponentProc

Synopsis: Remove a previously registered component searching handler.

Declaration: procedure UnregisterFindGlobalComponentProc
(AFindGlobalComponent: TFindGlobalCompone:

Visibility: default

Description: UnRegisterFindGlobalComponentProc unregisters the previously registered global com-
ponent search callback AFindGlobalComponent. After this call, when FindGlobalComponent
(277) is called, then this callback will be no longer be used to search for the component.

Errors: None.

See also: FindGlobalComponent (277), RegisterFindGlobalComponentProc (285)

4.4.55 UnRegisterModuleClasses

Synopsis: Unregisters classes registered by module.
Declaration: procedure UnRegisterModuleClasses (Module: HMODULE)
Visibility: default

Description: UnRegisterModuleClasses unregisters all classes which reside in the module Module. For
each registered class, the definition pointer is checked to see whether it resides in the module, and if
it does, the definition is removed.

See also: UnRegisterClass (287), UnRegisterClasses (287), RegisterClasses (284)

4.4.56 WriteComponentResFile

Synopsis: Write component properties to a specified resource file

Declaration: procedure WriteComponentResFile (const FileName: string;
Instance: TComponent)

Visibility: default

Description: WriteComponentResFile starts writing properties of Instance to the file FileName. It
creates a filestream from FileName and then calls TStream.WriteComponentRes (439) method to
write the state of the component to the stream.

See also: TStream.WriteComponentRes (439), ReadComponentResFile (283)

4.5 TIdentMapEntry

TIdentMapEntry = record

Value : Integer;
Name : string;
end

TIdentMapEntry is used internally by the IdentTolnt (279) and IntToldent (280) calls to store the
mapping between the identifiers and the integers they represent.
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4.6 TStringltem

TStringItem = record
FString : string;
FObject : TObject;

end

The TStringItem is used to store the string and object items in a TStringList (449) string list
instance. It should never be used directly.

4.7 EBitsError

4.7.1 Description

When an index of a bit in a TBits (338) is out of the valid range (0 to Count—-1)thenaEBitsError
exception is raised.

4.8 EClassNotFound

4.8.1 Description

When the streaming system needs to create a component, it looks for the class pointer (VMT) in the
list of registered classes by its name. If this name is not found, then an EClassNotFound is raised.

See also: EFilerError (290)

4.9 EComponentError

4.9.1 Description

When an error occurs during the registration of a component, or when naming a component, then a
EComponentError is raised. Possible causes are:

1. An name with an illegal character was assigned to a component.
2. A component with the same name and owner already exists.

3. The component registration system isn’t set up properly.

See also: TComponent (355), TComponent.Name (365)

4.10 EFCreateError

4.10.1 Description

When the operating system reports an error during creation of a new file in the Filestream Constructor
(376), aEFCreateError is raised.

See also: EStreamError (292), EFOpenError (290)
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4.11 EFilerError

4.11.1 Description

This class serves as an ancestor class for exceptions that are raised when an error occurs during
component streaming. A EFilerError exception is raised when a class is registered twice.

See also: EStreamError (292), EReadError (291)

4.12 EFOpenError

4.12.1 Description

When the operating system reports an error during the opening of a file in the Filestream Constructor
(376), a EFOpenError is raised.

See also: EStreamError (292), EFCreateError (289)

4.13 Elnvalidlmage

4.13.1 Description

This exception is not used by Free Pascal but is provided for Delphi compatibility.

4.14 ElnvalidOperation

4.14.1 Description

This exception is not used in Free Pascal, it is defined for Delphi compatibility purposes only.

4.15 ElListError

4.15.1 Description

If an error occurs in one of the TList (395) or TStrings (454) methods, then a EListError excep-
tion is raised. This can occur in one of the following cases:

1. There is not enough memory to expand the list.

2. The list tried to grow beyond its maximal capacity.

3. An attempt was made to reduce the capacity of the list below the current element count.
4. An attempt was made to set the list count to a negative value.

5. A non-existent element of the list was referenced. (i.e. the list index was out of bounds)
6

. An attempt was made to move an item to a position outside the list’s bounds.

See also: TList (395), TStrings (454)
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4.16 EMethodNotFound

4.16.1 Description

This exception is no longer used in the streaming system. This error is replaced by a EReadError
(291).

See also: EFilerError (290), EReadError (291)

4.17 EObserver

4.17.1 Description

EObserver is an error that is raised when an object is registered as an observer, and it does not
implement the IFPObserver (295) interface.

See also: IFPObserver (295), IFPObserved FPOAttachObserver (294)

4.18 EOutOfResources

4.18.1 Description

This exception is not used in Free Pascal, it is defined for Delphi compatibility purposes only.

4.19 EParserError

4.19.1 Description

When an error occurs during the parsing of a stream, an EParserError is raised. Usually this
indicates that an invalid token was found on the input stream, or the token read from the stream
wasn’t the expected token.

See also: TParser (409)

4.20 EReadError

4.20.1 Description

If an error occurs when reading from a stream, a EReadError exception is raised. Possible causes
for this are:

1. Not enough data is available when reading from a stream

2. The stream containing a component’s data contains invalid data. this will occur only when
reading a component from a stream.

See also: EFilerError (290), EWriteError (293)
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4.21 EResNotFound

4.21.1 Description

This exception is not used by Free Pascal but is provided for Delphi compatibility.

4.22 EStreamError

4.22.1 Description

An EStreamError is raised when an error occurs during reading from or writing to a stream:
Possible causes are

1. Not enough data is available in the stream.

2. Trying to seek beyond the beginning or end of the stream.

3. Trying to set the capacity of a memory stream and no memory is available.
4. Trying to write to a read-only stream, such as a resource stream.
5.

Trying to read from a write-only stream.

See also: EFCreateError (289)

4.23 EStringListError

4.23.1 Description

When an error occurs in one of the methods of TStrings (454) then an EStringListError is
raised. This can have one of the following causes:

1. There is not enough memory to expand the list.
2. The list tried to grow beyond its maximal capacity.
3. A non-existent element of the list was referenced. (i.e. the list index was out of bounds)

4. An attempt was made to add a duplicate entry to a TStringList (449) when TStringList.Duplicates
(452)is False.

See also: TStrings (454), TStringList (449)
4.24 EThread

4.24.1 Description

Thread error exception.

4.25 EThreadDestroyCalled

4.25.1 Description

Exception raised when a thread is destroyed illegally.
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4.26 EThreadExternalException

4.26.1 Description

EThreadExternalException is raised by for example TThread.CheckTerminated (482) and
TThread.SetReturnValue (482) when the thread was not created by the Free Pascal program, but by
an external code base (for example a DLL, or the calling application in a DLL).

See also: TThread.CheckTerminated (482), TThread.SetReturnValue (482)

4.27 EWriteError

4.27.1 Description

If an error occurs when writing to a stream, a ENriteError exception is raised. Possible causes
for this are:
1. The stream doesn’t allow writing.

2. An error occurred when writing a property to a stream.

See also: EFilerError (290), EReadError (291)

4.28 IDesignerNotify

4.28.1 Description

IDesignerNotify is an interface that can be used to communicate changes to a designer mech-
anism. It offers functionality for detecting changes, and notifications when the component is de-
stroyed.

4.28.2 Method overview

Page Method Description
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