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Chapter 1 - Introduction

Thisversion (4.2) of the dL4 User CALL and Driver Implementation Guide is based on Version 4.2 of the
dL4 product and covers all future releases, except for any new enhancements.

This guide is written for experienced BASIC and C programmers. It is areference that describes the dL4
runtime libraries. Information concerning library functions and definitions used by the dL4 interpreter,
dL4 drivers, and dL4 user defined CALL S/functions can be found on these pages. This guide is divided
into topical sections which describe the various dL4 runtime libraries.

Typographical Conventions

This guide uses the following typographic conventions:

Example of convention Description
GOSUB Capitalized words in bold indicate language-specified reserved words. Refer to
Appendix C.

KILL filename

LI ST
<letter>

WHILE | UNTIL
[expr]

{expr}
stmt {\ stmt} ...

Variables are shown in italic type for clarity and to distinguish them from elements of
the language itself.

Mono-spaced type is used to display screen output and example input commands and
program examples.

Information inside angle brackets <> must be from specified group, e.g., asingle
letter.

A vertical bar indicates that the user must choose one of the items.

Items inside square brackets are mandatory.

Items inside braces are optional.

A series of three periods (...) indicates that the item preceding them can be repeated
one or more times.

Syntax Notations

The following notations are used to describe dL4 BASIC syntax:

NOTATION STANDS FOR MEANING

args Arguments Expressions or variables passed to a procedure, a function, or used with an
operator.

bool .expr Boolean expression | An expression evaluated in a boolean context resulting in TRUE/FAL SE.

chan.expr Channel expression | An expression that combines a channel number followed by three optional

numeric parameters, commonly indicating a record number, afield
position, and atimeout value. It beginswith a# and ends in a semicolon.

eg.
#9,1,¢,d;
#9,5;
chan.no Channel number An integer value, between 0 and 99 inclusive, preceded by #, that the

program uses for alogica connection between a BASIC program and afile.
Refer to "Channel Expression” in Chapter 5 of this guide.

crt.expr CRT expression An expression used for cursor positioning, e.g. @x,y. Refer to "CRT

Expressions’, Chapter 6 of this guide.

expr Expression

A valid series of constants, variables, functions, and operators to define a
desired computation. Refer to Chapter 4 of this guide.
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filename Filename A string literal or expression containing a name which is optionally
preceded by arelative or absolute directory pathname. Refer to
Introduction to dL4.

filespec.item | File specification, A file specification expressed as a list of items.

s items

file.spec.str File specification, A file specification expressed as a string expression.

string

func.name Function name The valid name of afunction.

label : Label A user-defined name identifying a statement line number. Refer to
"Statements, Line Numbers and Labels", Chapter 7 of this guide.

num.const Numeric constant A numeric constant.

num.expr Numeric expression | An expression yielding a number.

num.lit Numeric literal A numeric literal value, e.g. 1.23.

parm.list Parameter A list of variables associated with parameters passed, and optionally
followed by three dots (...).

proc.name Procedure name The valid name of a procedure. Refer to Chapter 4 and Chapter 8 of this
guide.

rel.op Relational operator | A binary operator that compares its first operand to its second operand to
test the validity of the specified relationship. Refer to "Relational
Operators', Chapter 5 of this guide.

stmt.no Statement number Unique positive integer that identifies a statement line. Refer to
"Statements, Line Numbers and Labels", Chapter 7 of this guide.

stmt Statement A single BASIC instruction along with parameters, e.g. PRINT A

str.expr String expression An expression yielding a string value or a string variable.

str.lit String literal A quoted sequence of characters, e.g. "string".

struct.name Structure Name The name of a pre-defined, fixed grouping of variables defined at compile-
time. Refer to "Structure”, Chapter 3 of this guide.

var.list List of variablesor | An arbitrary number of comma separated variables of any dL4 data types.

expressions Refer to "Variables', Chapter 3 of this guide.

var.mat Matrix Variable Any numeric matrix variable name. Refer to "Variables', Chapter 3 of this
guide.

var.name Variable Name A variable name. Refer to "Variables', Chapter 3 of this guide.

num.var Numeric variable A variable of numeric data type. Refer to Chapters 2 and 3 of this guide.

str.var String variable A variable of string data type. Refer to Chapters 2 and 3 of this guide.

struct.var Structure variable A variable of structure data type. Refer to "Structures’, Chapter 3 of this
guide.
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Chapter 2 — Using the dL4 Runtime
Libraries

Introduction

The dL4 programming language is implemented as a set of runtime libraries. These libraries, as
documented in this guide, can be used to create user defined CALLSs, functions, and channel drivers to
customize dL 4 for specific applications. Thisguideisa“C” language description of the functions and
definitions provided by the dL4 libraries in the dL4 Development kits. This guide is not an introduction
to the “C” programming language or to the various compilers and tools used for “C” programming.

The best way to learn how to write auser CALL, function, or driver for dL4 is to examine the source files
included in the dL4 Development kits. The kits contain source files for many of the standard user defined
CALLs, functions, and file drivers. The kits also supply the make (or nmake) files needed to control
compiling and linking a customized version of dL4. The compilation and linking commands are
described in the readme files in the devel opment kit.

Licensing

A licenseisrequired to use the dL4 Development kit and the dL4 runtime libraries. The kit and libraries
may only be used to create customized versions of dL4 for the purpose of executing dL4 BASIC
application programs. Please see your dL4 license or our web site at www.unibasic.com for afull
description of license rights and restrictions.

Libraries and Include Files

The following table lists al of the dL4 runtime libraries:

Library Include files Description

Mem mem/memmgmt.h mem/table.h Memory management

Strings strings/strings.h strings/mnemonic.h | Unicode and ASCII string functions

Math math/math.h Math functions

Date date/date.h Date functions

Error error/errors.h Standard error codes and messages
Items itemg/items.h General purpose descriptor functions

Channel channel/channel .h channel/classes.h | 1/0 and other channel oriented functions

Driver channel/driver.h Functions for use in drivers
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In addition to these include files, there is also a shared include file, dcidef.h, that should be included in
any source file that uses the dL4 runtime libraries. The dcidef.h include file provides standard definitions
such as:

BYTE Unsigned character

UNICODE Unicode character, a 16-bit unsigned integer

INT32 32-bit signed integer

UINT32 32-bit unsigned integer

BF16 16-bit bit field

BF32 32-bit bit field

Dimof(a)  Macro to return the dimension of a“C” array variable
MIN(x,y)  Macro to return the minimum value of “x” and “y”

MAX(x,y) Macro to return the maximum value of “x” and “y”

User CALLSs and Functions

All user CALLs and functions must be declared as:
i nt User ProcNAME(I TEM *args, size_t argcnt)

where NAME is the name of the CALL or function. “args’ isan array of ITEMs (see “Item Functions’),
one for each parameter passed by the dL4 program. “argent” is the number of parameters. “arggn]” will
be a character (UNICODE) ITEM for string parameters, a numeric ITEM for numeric parameters, a date
ITEM for date parameters, abinary ITEM for binary parameters, an array ITEM for array parameters
(“var[]™), or astructure ITEM for a structure variable parameter (“var.”).

dL4 User CALL And Driver Implementation GuideO 4
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Chapter 3 — Memory and Table Functions

NAME
AddTableltems - Add items to atable
SYNOPSIS
#i ncl ude <mem t abl e. h>
voi d *AddTabl el tens( TABLE *tbl, size_t index, size_t nunitens)
DESCRIPTION
AddTableltems changes the size of table 'thl’, inserting 'numitems items at table position ‘'index’, and
moving subsequent items down, if necessary.
If theinsertion is successful, the table islocked and a pointer to first item (not item #index) is
returned.
The new table items are not initialized to any particular values.
NOTES

Before calling AddTableltems, table ‘tbl’ should be completely unlocked. If necessary,
AddTableltems will attempt to increase the physical table allocation to accommodate the new
items; if the table is locked, the reallocation will fail.

RETURN VALUE
void * Pointer to first item in table; table islocked.
NULL Table could not be resized; lock status is unchanged.

SEE ALSO
Al l ocTabl e(), Del Tableltens(), LockTable()
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NAME

AllocM em - Allocate memory
SYNOPSIS

#i ncl ude <mem menmgnt . h>

MEMHND Al | ocMen(si ze_t size, int options )
DESCRIPTION

AllocMem() dynamically allocates ‘size’ bytes of memory.

‘options’ is a combination of values indicating theintended usage of the memory intermsof “class’,
“permanence”, and other miscellaneous options:

MEM_CLASS(c) Indicates that the memory will be used for an abject of classc,
where c in an integer value between 0 and 1023 inclusive. The
class number is intended for usein statistics and error reporting.

MEM_USETEMP  Indicates that the memory will be used only for a short time; i.e.
its deallocation is certain and imminent, probably within the same
function.

MEM_USEPERM Indicates that the memory is expected to exist throughout the life
of the calling process.

MEM_USESEMIPERM Indicates any usage other than temporary or permanent.

MEM_USEUNKNOWN Indicates that the expected memory usage is completely
unknown.

MEM_ZERO Initializes the allocated memory to zero.

The four MEM_USExxxx values are mutualy exclusive. AllocM em() may use these valuesto
optimize the arrangement of memory for efficient allocation and compaction. In addition to explicitly
indicating “ permanence’, the MEM_USExxxx values implicitly indicate performance requirements,
e.g. MEM_USETEMP regions are, if possible, managed more quickly than MEM_USEPERM regions.

The memory handle returned by AllocMem() is not a direct memory pointer; LockMem() must be called
to convert a handle to a usable pointer by locking the region. Locked regionsare held at a fixed
address in memory until unlocked by UnlockMem(). All unlocked regions are subject to movement,
usually due to compaction or reallocation.

The following example demonstrates the allocation of 1024 bytes of semi-perminent memory with a class
of 10initialized to zero:

VEMHND hl d;

hld = All ocMen((size_t)1024, MEM CLASS(10) | MEM USETEMP |
MEM ZERO) ;

RETURN VALUE
MEMHND Handle of allocated memory.
0 Allocation failed.

SEE ALSO
Real | ocMenm(), FreeMen(), LockMen{), UnlockMem()

dL4 User CALL And Driver Implementation GuideO 6



Memory and Table Functions 7

NAME
AllocTable - Allocate atable
SYNOPSIS
#i ncl ude <nem't abl e. h>
int Al ocTabl e( TABLE *tbl, size_t itensize, size_t numtens,
size_t allocincr)
DESCRIPTION

The “Table” group of functions define a TABLE object, where atable is a one-dimensional array of
fixed-length items (often structures). The assumption is that a table needs to expand and/or contract
often and dynamically, therefore the physical allocation should be managed by alarger increment for
the sake of performance and consistency.

AllocT able allocates atable of ‘numitems’ items, where each item is ‘itemsize’ bytes, and fills the given
‘thl” structure to reference the table. *allocincr’ isthe allocation increment for the table in number of
items. Asthe table changesin size, the physical memory will be managed such that the total allocated
sizeis awaysamultiple of *allocincr’ items.

The TABLE structure is defined as:

typedef struct {
MEMHND Handl e;
size t ltentize;
size t Nextltem
size t Nunltens;
size t Alloclncr;
} TABLE;

To access the table data itself, the table must be locked to afixed address using L ock Table&().
Applications should never change any value in the TABLE structure, nor use any values with the
exception of "TABLE.Nextltem'.

TABLE.Nextltem represents the next available item inaTABLE, and TABLE.Nextltem - 1 isthe array
index to the last item used. Here is an example of how to traverse atable of TY PE

items/structures/val ues...:
TYPE *tp;
i nt i;

tp = (TYPE *)LockTabl e(tbl); /* tbl must point to a TABLE */
for (i =0; i < tbl->Nextltem ++i) {

/* data is in tp[i] */
(voi d) Unl ockTabl e(t bl );

RETURN VALUE

0 Successful.
-1 Table allocation failed.
SEE ALSO
FreeTabl e(), LockTabl e(), AddTableltens(), Del Tableltens(),

FreeTabl eToMen()
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NAME

CompareM em - Compare memory objects
SYNOPSIS

#i ncl ude <mem menmgnt . h>

i nt ConpareMen(voi dx *ml, voidx *nR, size_t size)
DESCRIPTION

CompareMem() compares memory object m1 and m2, both containing size chars, and returns an integer
which is negative if mlislessthan m2, zero if ml equals m2, and positive if ml is greater than m2.

RETURN VALUE

0 if ml==m2
negative if ml<m2
positive if mL>m2

SEE ALSO
CopyMem(), IsMemZero(), MoveM em()
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NAME

ConstMem - Fill memory objects with a byte value
SYNOPSIS

#i ncl ude <mem menmgnt . h>

voi d Const Menm(voi dx *dest, BYTE val ue, size_t size)
DESCRIPTION

ConstMem() stores the value parameter into each of the first size bytes of dest.
SEE ALSO

CopyMem(), MoveM em()
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NAME
CopyMem - Copy non-overlapping memory objects
SYNOPSIS
#i ncl ude <mem menmgnt . h>
voi d CopyMen(voi dx *dest, voidx *src, size_t size)
DESCRIPTION
CopyMem() copies size bytes from srcto dest. If the source and destination areas overlap, the result is
undefined.
SEE ALSO

ConstMem(), IsMemZero(), MoveM em()
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NAME
CopyTable - Copy atable

SYNOPSIS
#i ncl ude <nmem t abl e. h>
voi d CopyTabl e( TABLE *dt bl , TABLE *stbl)

DESCRIPTION
CopyTable() copies the contents of table 'sthl* to 'dtbl’. dthl must already be allocated before calling this
function. This function simply copies the data resident in *stbl to *dtbl without regard to its actual
format. The amount of data copied is the lesser amount in-use of the two tables.

SEE ALSO

AllocTable(), M akeT able)

dL4 User CALL And Driver Implementation GuideO
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NAME
DelTableltems - Delete items from a table
SYNOPSIS
#i ncl ude <mem t abl e. h>
voi d Del Tabl el tens( TABLE *tbl, size_t index, size_t numtens)
DESCRIPTION
DelTablel tems changes the size of table 'thl’, deleting ‘'numitems’ items at table position ‘index’, and
moving subsequent items up, if necessary.
NOTES
Before calling DelTablel tems, table ‘tbl’” should be completely unlocked. According to the table’s
allocation increment, Del Tablel tems may attempt to decrease the physical table allocation; if the table is
locked, the reallocation will fail. However, this condition is not fatal, albeit wasteful.
SEE ALSO

AllocTable(), AddT ableltems(), FreeTable(), L ock Table()
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NAME

DuplicateM em - Duplicate amemory region
SYNOPSIS

MEMHND Dupl i cat eMen{ MEMHND ori gi nal )
DESCRIPTION

DuplicateM em() generates a new memory object with contents and characteristics otherwise identical to
the original object.

RETURN VALUE
(MEMHND)O  Error, memory overflow, unable to allocate new
(MEMHND)x  Handle of duplicate object

SEE ALSO
AllocM em(), ReallocM em()
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NAME
ExchangeM em - switch positions of the two parts of an area
SYNOPSIS
#i ncl ude <mem menmgnt . h>
voi d ExchangeMem(voi d *area, size_t |owersize, size_t uppersize)
DESCRIPTION
ExchangeMem() switches the positions of the two parts of an area. For example, if area contained
“1234567abcd”, then after performing ExchangeM em(area, 7, 4), area would contain “abcd1234567".
Note that the area consists ONLY of the upper and lower parts; there is no middle.
SEE ALSO

ReverseMem( )
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NAME

FreeMem - Deallocate memory
SYNOPSIS

#i ncl ude <mem menmgnt . h>

voi d FreeMen({ MEMHND handl e)
DESCRIPTION

FreeM em deallocates the given memory region, making the space available for subsequent allocation by
AllocM em. Once freed, the memory handle ‘handle’ isinvalid.

RESTRICTIONS
Regions must be completely unlocked with UnlockM em() in order to be deall ocated with FreeM em.
Failure to do so may produce an abortive program trap.

WARNINGS
Attempting to free the same memory region twice may corrupt the memory management package.

SEE ALSO
AllocM em(), ReallocM em()
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NAME

FreeT able - Dedlocate table
SYNOPSIS

#i ncl ude <nmenitabl e. h>

voi d FreeTabl e( TABLE *tbl)
DESCRIPTION

FreeT able deall ocates the given table, making the space available for subsequent allocation. Once freed,
the contents of the given ‘thl’ structure are invalid.

RESTRICTIONS
Tables must be completely unlocked with Unlock T able() in order to be deallocated with FreeT able.
Failure to do so may produce an abortive program trap.

WARNINGS
Attempting to free the same table twice may corrupt the memory management package.

SEE ALSO
AllocTable(), UnlockTable(), FreeTableToMem()
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NAME

FreeTableToMem - Extract data and discard table
SYNOPSIS

#i ncl ude <nmenitabl e. h>

MEMHND Fr eeTabl eToMen{ TABLE *t bl )
DESCRIPTION

FreeT ableT oM em removes the memory handle from atable and marks the table as deallocated. The
memory handle is returned to the caller with any unused table space deall ocated.

RESTRICTIONS
Tables must be completely unlocked with UnlockTable() in order to be deallocated with
FreeTableToMem. Failure to do so may produce an abortive program trap.

RETURN VALUE
(MEMHND)x Handle to table memory

SEE ALSO
AllocTable(), UnlockTable()
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NAME
GetMemClassName - Get name of memory class
SYNOPSIS
#i ncl ude <mem menmgnt . h>
const char *Get MenCl assNane(unsi gned i nt cl assnane)
DESCRIPTION
L ookup class number in the MemClassTable and return its name. This debug version is used if NDEBUG
is defined.

RETURN VALUE
char * Pointer to class name

SEE ALSO
Register MemClass()
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MAME GetMemFlags - Return option flags for aregion of allocated memory
SYNOPSIS

#i ncl ude <mem menmgnt . h>

i nt Get MenFl ags( MEMHAND handl e)
DESCRIPTION

GetMemFlags returns an integer containing the flags currently in use for memory region ‘handle€’. The
region's "permanence” value can be extracted from the flags with the mask MEM_USE. See AllocM em()
for possible flag values.

RETURN VALUE
Int Flag values.

SEE ALSO
AllocMem(), GetM emSize()
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MAME GetMemSize - Return current size for aregion of allocated memory
SYNOPSIS

#i ncl ude <mem menmgnt . h>

size_t Get Menti ze( MEMAND handl e)
DESCRIPTION

GetM emSize returns the current size in bytes of memory region ‘handle’.

RETURN VALUE
size t Current size in bytes.

SEE ALSO
AllocMem(), GetM emFlags()
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NAME
ExportBYTE - Store BYTE value in portable format
ExportBYTEArray - Store BYTE array in portable format
ExportUINT16 - Store UINT16 value in portable format
ExportUINT32 - Store UINT32 value in portable format
ExportSize t - Store size_t value in portable format

ImportBYTE - Convert BY TE vaue from portable format
ImportBYTEArray - Convert BY TE array from portable format
ImportUINT16 - Convert UINT16 value from portable format
ImportUINT 32 - Convert UINT32 value from portable format
ImportSize t - Convert size t value from portable format

SYNOPSIS
BYTE *Export BYTE(BYTE *op, Ul NT32 val ue)
BYTE *ExportBYTEArray(BYTE *op, BYTE *array, size_t size)
BYTE *Export U NT16( BYTE *op, Ul NT32 val ue)
BYTE *Export U NT32(BYTE *op, Ul NT32 val ue)
BYTE *Export Si ze_t (BYTE *op, size_t val ue)

BYTE | nport BYTE(BYTE *i p)

voi d | nmport BYTEArray(BYTE *array, BYTE *ip, size_t size)
U NT16 | nport Ul NT16(BYTE *i p)

U NT32 | nport Ul NT32(BYTE *i p)

size_t lnportSize_t(BYTE *ip)

DESCRIPTION
ExportXXXX()
Store the value as a string of one to four bytes, most significant byte first.
ImportXXXX()
Convert a string of one to four bytes, most significant byte first, to an integer value.

These functions are meant to provide for portable integers and byte arrays between systems, usualy in a
file. Normally, 16- and 32-bit numbers generated on one system are unusable on another, especialy if
the other system has a different processor type from the originating system. These functions solve that
problem. (All other dL4 number types are already portable, except Base-10000 numbers.)

While using these functions, use the following symbolic constants when calculating offsets into exported
data. They represent the size in bytes of portable values for program files:

Symbolic Constant Defined as
SIZEOF BYTE 1

SIZEOF _UINT16 2

SIZEOF _UINT32 4

SIZEOF SIZE T SIZEOF _UINT32

RETURN VALUE

ExportXXXX()

(BYTE*)O Error, illegal value

X Pointer to byte following value just stored
ImportXXXX()

X Value

SEE ALSO
Number Format Information
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NAME

InitM em - Initialize memory management package
SYNOPSIS

#i ncl ude <mem menmgnt . h>

void InitMem)
DESCRIPTION

Initialize global variables for memory management package and perform assertions of package

ssumptions. Must be called before calling all other functions in memory management package.
SEE ALSO

ShutdownMem()
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NAME

IsMemLocked - Test if amemory region islocked
SYNOPSIS

#i ncl ude <mem menmgnt . h>

i nt IsMenmLocked( MEVHND handl e)
DESCRIPTION

IsMemL ocked returns the lock count for a memory region, which will be non-zero if the region is locked.

RETURN VALUE
Int Region islocked, return value is lock count.
0 Region is not locked.

SEE ALSO
LockMem(), UnlockMem()
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NAME

IsMemZero - Zero memory test
SYNOPSIS

#i ncl ude <mem menmgnt . h>

int IsMenZero(const void *area, size_t size)
DESCRIPTION

I sM emZer o()tests the given region of memory for zero byte values.
NOTES

IsMemZero() returns true (non-zero) if 'size' is zero.

RETURN VALUE
10 All bytes are zero
0 One or more bytes are not zero

SEE ALSO
memcpy(), mememp()
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NAME
IsTableL ocked - Test if atableislocked
SYNOPSIS
#i ncl ude <nem't abl e. h>
i nt IsTabl eLocked(const TABLE *tbl)
DESCRIPTION

IsTablel ocked returns the lock count for atable, which will be non-zero if the table is locked.

RETURN VALUE
Int Tableislocked, return value is lock count.
0 Tableis not locked.

SEE ALSO
LockTable(), UnlockTable()
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NAME

IsTableNull - Test if atable is allocated
SYNOPSIS

#i ncl ude <nmenitabl e. h>

int IsTabl eNull (const TABLE *thbl)
DESCRIPTION

IsTableNull testswhether atableis currently allocated.

RETURN VALUE
1 Tableis not allocated.
0 Tableis allocated.

SEE ALSO
AllocTable(), FreeTable()
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NAME

LockMem - Lock a memory region for use
SYNOPSIS

#i ncl ude <mem menmgnt . h>

voi d *LockMerm( MEMHND handl e)
DESCRIPTION

L ockM em returns a pointer to memory region 'handl€', and incrementsits lock count. A region which is
locked isimmune to movement and will remain locked until itslock count is decreased to zero.

RETURN VALUE
void * Pointer to locked memory region.

WARNINGS
A locked region cannot be deallocated with FreeMem().

SEE ALSO
AllocM em(), UnlockMem(), I1sMemL ocked()
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NAME

LockTable - Lock atable for use
SYNOPSIS

#i ncl ude <nmenitabl e. h>

voi d *LockTabl e( TABLE *t bl)
DESCRIPTION

LockTable returns a pointer to table 'tbl*, and increments its lock count. A table which islocked is
immune to movement and will remain locked until its lock count is decreased to zero.

RETURN VALUE
void * Pointer to first item in table.

WARNINGS
A locked table cannot be deall ocated with FreeT able().

SEE ALSO
AllocTable(), UnlockTable()
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NAME

MakeTable - Make atable
SYNOPSIS

#i ncl ude <nmenitabl e. h>

i nt MakeTabl e( TABLE *dt bl, TABLE *stbl)
DESCRIPTION

M akeT able creates a new table 'dtbl' and copies the contents of table ‘stbl’.

RETURN VALUE
0 success
-1 error, check GetError() for actual error

SEE ALSO
AllocTable(), CopyTable()
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NAME
MoveM em - Copy memory objects with possible overlap
SYNOPSIS
#i ncl ude <nmem menmgnt . h>
voi d MoveMen(voi dx *dest, voidx *src, size_t size)
DESCRIPTION
MoveM em() copies size bytes from src to dest. After the move is complete, the contents of the destination
areawill be identical to that of the pre-move source area regardless of any overlap between the two areas.
SEE ALSO

CopyMem(), ConstM em()
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NAME

ReallocM em - Reallocate memory
SYNOPSIS

#i ncl ude <mem menmgnt . h>

i nt Real | ocMen({ MEMHND handl e, size_t newsi ze)
DESCRIPTION

ReallocM em reallocates the size of a previously allocated memory region to 'newsize' bytes. If
reallocation fails, the region is |eft intact at the previous size. The contents will be the same up to the
lesser of the new and old sizes.

RETURN VALUE
0 Reallocation succeeded.
-1 Reallocation failed.

RESTRICTIONS
ReallocM em cannot reallocate a region locked by L ockM em().

SEE ALSO
AllocMem(), FreeMem(), LockMem(), UnlockMem(), IsMemL ocked()
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NAME

RegisterMemClass - Register memory class
SYNOPSIS

#i ncl ude <mem menmgnt . h>

unsi gned int Regi sterMentCl ass(const char *cl assnane)
DESCRIPTION

Register classname in the MemClassTable and return its symbol number. This debug version is used if
NDEBUG is defined.

RETURN VALUE
unsigned int lass number

RESTRICTIONS
classname must be a statically allocated constant string.

SEE ALSO
GetMemClassName()
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NAME
ReverseM em - Reverse order of bytesin an area
SYNOPSIS
#i ncl ude <mem menmgnt . h>
voi d ReverseMenm(void *area, size_t size)
DESCRIPTION
ReverseMem() reverses the order of the bytes within the specified area. For example, "1234567"
would become "7654321".
SEE ALSO

ExchangeMem()
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NAME
ShutdownMem - Shutdown memory management package
SYNOPSIS
#i ncl ude <mem menmgnt . h>
voi d Shut downMen( voi d)
DESCRIPTION
Shutdown the memory management package and perform debugging checks.
SEE ALSO

[nitMem()
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NAME

UnlockMem - Unlock a memory region
SYNOPSIS

#i ncl ude <mem menmgnt . h>

i nt Unl ockMem( MEMHND handl e)
DESCRIPTION

UnlockM em decrements the lock count for the memory region ‘handle’. 1f the lock count is decreased to
zero, theregion is completely unlocked and subject to movement.

RETURN VALUE
int New lock count.
0 Region is now unlocked.

RESTRICTIONS
Regions must be completely unlocked with UnlockM em in order to be changed with ReallocM em() or
deallocated with FreeM em().

WARNINGS
Attempting to unlock a handle not already locked may corrupt the memory management package.

SEE ALSO
FreeMem(), LockMem(), IsMemL ocked()
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NAME

UnlockTable - Unlock atable
SYNOPSIS

#i ncl ude <mem menmgnt . h>

i nt Unl ockTabl e( TABLE *tbl)
DESCRIPTION

Unlock Table decrements the lock count for table 'thl'. 1f the lock count is decreased to zero, the tableis
completely unlocked and subject to movement.

RETURN VALUE
int New lock count.
0 Table is now unlocked.

RESTRICTIONS
Tables must be completely unlocked with UnlockTable in order to be changed with
AddTableltems()/Del Tableltems(), or deallocated with FreeT able().

WARNINGS
Attempting to unlock atable not already locked may corrupt the memory management package.

SEE ALSO
AddTableltems(), DelTableltems(), FreeTable(), LockTable(), AddTableltems()
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Chapter 4 — Math Functions

The math functions are used to perform various operations on numbers in the dL4 numeric formats (see
“Number Formats’) or in the dL4 date formats (see “Date Format Codes’). Operations are never
performed directly on any format other than INFMT_ACCUM and IDFMT_ACCUM which correspond
to the ACCUM type definition. The non-ACCUM formats must always be loaded, via L oadAccum() or
L oadDate(), into an ACCUM before performing any operation such as addition or multiplication. The
final result is then stored from the ACCUM into specific format using StoreAccum() or StoreDate().

The internal components of numeric or date formats, including those of the ACCUM format, should
never be manipulated directly. Instead, math functions should be used. For example, always use the
FixAccum() function to convert an ACCUM into along integer value. The only exception is that any
value in a numeric format can be given a numeric value of zero by zeroing every byte in the numeric
value. Any other direct manipulation may result in compatibility problems in future releases of dL4.

The only public structure definition in the math library is DECDI G which is used by the
DecDigToAccum() and AccumToDecDig() functions. DECDIG has the following layout:

typedef struct {

BYTE Di gi t s MAXDECDI G TS] ; /* base '\0" (not ASCI1) and
normal i zed */

short Expon;/* no bias */

BF16 Si gn D1, /* 0 = positive, 1 = negative */
BF16 | sSNAN : L /* 1 = NAN */
BF16 Isinfinity : 1; /[* 1 =infinity */
BF16: 13;
} DECDI G

Any member of DECDIG can be freely accessed and manipul ated.
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Number Formats

Many functions require a number format as an argument. The followingisalist of the defined number
formats found in “math/math.h":

Type digits | Align | Class | Portable | Description

INFMT ACCUM * 2 0 no Intermediate numeric result
INFMT_INT16 5 1 1 no 16-hit signed integer
INFMT_INT32 10 2 1 no 32-bit signed integer
INFMT_B10K3 12 2 2 no UniBasic %3 base-10000 fp
INFMT_B10K4 16 2 2 no UniBasic %4 base-10000 fp
INFMT_B10K2 6 2 2 no UniBasic %5 base-10000 fp
INFMT_B10K6 20 2 2 no UniBasic %6 base-10000 fp
INFMT_BCDINT1 4 1 1 yes 16-bit signed BCD integer (IRIS)
INFMT_IRISBCD2 6 1 2 yes 2-word BCD fp (IRIS)
INFMT_IRISBCD3 10 1 2 yes 3-word BCD fp (IRIS)
INFMT_IRISBCD4 14 1 2 yes 4-word BCD fp (IRIS)
INFMT_IRISBCD5 18 1 2 yes 5-word BCD fp (IRIS)
INFMT_BCDINT2 8 1 1 yes 32-bit signed BCD integer
INFMT_IEEEBCD2 | 6 1 2 yes 2-word BCD fp (IEEE)
INFMT_IEEEBCD3 | 10 1 2 yes 3-word BCD fp (IEEE)
INFMT_IEEEBCD4 | 14 1 2 yes 4-word BCD fp (IEEE)
INFMT_IEEEBCD5 | 18 1 2 yes 5-word BCD fp (IEEE)
INFMT_IEEEX1002 | 6 1 2 yes 2-word binary fp scaled X 100
INFMT_IEEEX1003 | 10 1 2 yes 3-word hinary fp scaled X 100
INFMT_IEEEX1004 | 14 1 2 yes 4-word binary fp scaled X 100

* = MAXDECDIGITS is the maximum digits an ACCUM may hold. Currently, thisis 20 digits.
+ = Number classes: 0=INCLASS INVALID 1=INCLASS_INTEGER 2=INCLASS_FLOATING
INFMT_ACCUM should be used only for temporary storage and never saved to afile.

INFMT_INT16 and INFMT_INT32 are not normally portable asis. Use the Import* () and Export* ()
functions in the mem package if you need to save them to afile.
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NAME
AbsAccum - Convert ACCUM *ato absolute value of ACCUM *a
SYNOPSIS
#i ncl ude <mat h/ mat h. h>
voi d AbsAccunm( ACCUM *a)
DESCRIPTION
Convert ACCUM *a to absolute value of ACCUM *a. If the value was originally a NAN, it will return a
NAN.
SEE ALSO
NegAccum()

dL4 User CALL And Driver Implementation GuideO 39



NAME

AccumToDecDig - Setup DECDIG structure from accumulator value
SYNOPSIS

#i ncl ude <mat h/ mat h. h>

voi d AccunloDecDi g( DECDI G *d, ACCUM *a)
DESCRIPTION

Store ACCUM *a in the structure DECDIG *d.
SEE ALSO

DecDigT oAccum()
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dL4 User CALL And Driver Implementation GuideO

NAME
AddAccum - Add ACCUM *bto ACCUM *a
SYNOPSIS
#i ncl ude <mat h/ mat h. h>
voi d AddAccum( ACCUM *a, ACCUM *h)
DESCRIPTION
Add the ACCUM value from pointer b to the ACCUM value of pointer a. If overflow occurs, set
ACCUM *a to plus or minus infinity. If either of the parameter valuesis Not A Number (NAN), the
resultin ACCUM *awill beaNAN.
*a\*b +In-range | -In-range | +0.0 -0.0 +Infinity | -Infinity | Zero NAN
+In-range | Add Add Add Add +Infinity | -Infinity | Add NAN
-In-range | Add Add Add Add +Infinity | -Infinity | Add NAN
+0.0 Add Add +0.0 +0.0 +Infinity | -Infinity | +0.0 NAN
-0.0 Add Add +0.0 -0.0 +Infinity | -Infinity | -0.0 NAN
+Infinity +Infinity +Infinity +Infinity | +Infinity | +Infinity | NAN +Infinity | NAN
-Infinity -Infinity -Infinity -Infinity | -Infinity | NAN -Infinity | -Infinity | NAN
Zero Add Add +0.0 -0.0 +Infinity | -Infinity | Zero NAN
NAN NAN NAN NAN NAN NAN NAN NAN NAN
SEE ALSO
SubAccum()
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NAME

AscStringToNumber - Convert ASCII string to numeric ACCUM
SYNOPSIS

size_t AscStringToNunmber (ACCUM *result, const char *str, size_t siz)
DESCRIPTION

AscStringT oNumber () converts an ASCII character string representing a decimal number to an
ACCUM. Conversion stops at the first illegal character, or after ‘siZ characters have been parsed.

RETURN VALUE
size t Number of characters converted.

SEE ALSO
StringT oNumber (), DecDigT oAccum()
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NAME
AtnAccum - Calculate arctangent of argument
SYNOPSIS
#i ncl ude <mat h/ mat h. h>
voi d At nAccum( ACCUM * a)
DESCRIPTION
Calculate arctangent of ACCUM *a and return result in ACCUM *a. Result table for operand type:
+In-range | -In-Range | +0.0 | -0.0 | +Infinity | -Infinity | +Zero [ NAN
ATN ATN +0.0 | -0.0 | +pi/2 -pi/2 Zero NAN
WARNINGS
AtnAccum() alters the value of errno.
SEE ALSO

TanAccum()
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NAME
CmpEQAccum - Compare ACCUM *ato ACCUM *b and return (a== b)

SYNOPSIS
#i ncl ude <mat h/ mat h. h>
voi d CmpEQAccum( ACCUM *a, ACCUM *h)

DESCRIPTION
Compare ACCUM *ato ACCUM *b and set ACCUM *ato oneif they are equal, otherwise set ACCUM
*ato zero. If either of the parameter valuesis a Not-A-Number (NAN), the result in ACCUM *a will bea
NAN.

NOTES

CmpEQAccum() isidentical to CmpNEQAccum() except theresult isinverted. Exact zero, positive
zero, and negative zero are all considered equal.
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NAME
CmpGEAccum - Compare ACCUM *ato ACCUM *b and return (a>=b)

SYNOPSIS
#i ncl ude <mat h/ mat h. h>
voi d CmpGEAccum( ACCUM *a, ACCUM *h)

DESCRIPTION
Compare ACCUM *a to ACCUM *i and set ACCUM *ato oneif ACCUM *a is greater than or equal to
ACCUM *Db, otherwise set ACCUM *ato zero. If either of the parameter valuesis a Not-A-Number
(NAN), theresult in ACCUM *a will beaNAN.

NOTES

CmpGEAccum() isidentical to CmpLTAccum() except theresult isinverted. Exact zero, positive
zero, and negative zero are all considered equal.
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NAME
CmpGTAccum - Compare ACCUM *ato ACCUM *b and return (a> b)

SYNOPSIS
#i ncl ude <mat h/ mat h. h>
voi d CmpGTAccum( ACCUM *a, ACCUM *h)

DESCRIPTION
Compare ACCUM *a to ACCUM *b and set ACCUM *ato oneif ACCUM *ais greater than ACCUM
*b, otherwise set ACCUM *ato zero. If either of the parameter valuesis a Not-A-Number (NAN), the
resultin ACCUM *a will beaNAN.

NOTES

CmpGTAccum() isidentical to CmpL EAccum() except the result is inverted. Exact zero, positive zero,
and negative zero are all considered equal.
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NAME
CmpLEAccum - Compare ACCUM *ato ACCUM *b and return (a <= b)

SYNOPSIS
#i ncl ude <mat h/ mat h. h>
voi d CrpLEAccum( ACCUM *a, ACCUM *h)

DESCRIPTION
Compare ACCUM *a to ACCUM *b and set ACCUM *ato oneif ACCUM *aislessthan or equal to
ACCUM *b, otherwise set ACCUM *ato zero. If either of the parameter valuesis a Not-A-Number
(NAN), theresult in ACCUM *a will bea NAN.

NOTES

CmpLEAccum() isidentical to CmpGTAccum() except the result is inverted. Exact zero, positive zero
and negative zero are all considered equal.
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NAME
CmpLTAccum - Compare ACCUM *ato ACCUM *b and return (a< b)

SYNOPSIS
#i ncl ude <mat h/ mat h. h>
voi d CmpLTAccum( ACCUM *a, ACCUM *h)

DESCRIPTION
Compare ACCUM *a to ACCUM *b and set ACCUM *ato oneif ACCUM *aislessthan ACCUM *b,
otherwise set ACCUM *a to zero. If either of the parameter values is a Not-A-Number (NAN), the result
in ACCUM *awill beaNAN.

NOTES

CmpLTAccum() isidentical to CmpGEAccum() except the result is inverted. Exact zero, positive zero,
and negative zero are all considered equal.
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NAME
CmpNEQAccum - Compare ACCUM *ato ACCUM *b and return (a!=b)

SYNOPSIS
#i ncl ude <mat h/ mat h. h>
voi d CmpNEQAccum ACCUM *a, ACCUM *b)

DESCRIPTION
Compare ACCUM *ato ACCUM *b and set ACCUM *ato one if they are not equal, otherwise set
ACCUM *ato zero. If either of the parameter valuesis a Not-A-Number (NAN), the result in ACCUM
*awill beaNAN.

NOTES

CmpNEQAccum() isidentical to CmpEQAccum() except the result is inverted. Exact zero, positive
zero, and negative zero are all considered equal.
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NAME
ConvertNumbers - Convert and copy numbers
SYNOPSIS
#i ncl ude <mat h/ mat h. h>
i nt ConvertNunbers(void *dest, int dfnt, const void *src, int sfnt,
size_t count)
DESCRIPTION

Converts ‘count’ numbers in ‘sfmt’ format starting at ‘src, to ‘dfmt’ format starting at ‘dest’. ‘src’
and ‘dest’ may be equal, provided that ‘sfmt’ and *dfmt’ use equal size.

RETURN VALUE
0 Numbers converted successfully.
-1 Numeric overflow occurred.

SEE ALSO
LoadAccum(), StoreAccum(), Number Format Information
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NAME
CopyAccum - Copy one ACCUM to another
SYNOPSIS
#i ncl ude <mat h/ mat h. h>
voi d CopyAccun{ ACCUM *dest, const ACCUM *src)
DESCRIPTION
Copies'src' ACCUM to the 'dest’ ACCUM.
SEE ALSO

LoadAccum(), StoreAccum()
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NAME
CosAccum - Calculate cosine of argument
SYNOPSIS
#i ncl ude <mat h/ mat h. h>
voi d CosAccunm( ACCUM *a)
DESCRIPTION
Calculate cosine of ACCUM *a and return result in ACCUM* a. Result table for operand type:
+ln-range | -IN-range | +0.0 | -0.0 [ +Infinity | -Infinity | Zero [ NAN
COS COS +1.0 [ +1.0 | NAN NAN +1.0 | NAN
WARNINGS
CosAccum() alters the value of errno.
SEE ALSO

SinAccum()
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NAME

DecDigToAccum - Convert value in DECDIG structure to ACCUM value
SYNOPSIS

#i ncl ude <mat h/ mat h. h>

voi d DecDi gToAccum ACCUM *a, DECDI G *d)
DESCRIPTION

Convert value in DECDIG structure to an ACCUM value. Returns infinity on overflow.
WARNINGS

The digitsin DECDIG *d must be left justified (no leading zeroes).
SEE ALSO

AccumToDecDig()
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NAME
DivAccum - Divide ACCUM *aby ACCUM *b
SYNOPSIS
#i ncl ude <mat h/ mat h. h>
voi d D vAccun{ ACCUM *a, ACCUM *b)
DESCRIPTION
Divide the ACCUM *a by the ACCUM *b. If overflow occurs, set ACCUM *a to plus or minus infinity. If
either of the parameter value is Not A Number (NAN), the result in *a will be a NAN.
*a\*b +ln-range | -In-range | +0.0 -0.0 +Infinity | -Infinity | Zero | NAN
+In-range | Div Div +Infinity | -Infinity | +0.0 -0.0 NAN | NAN
-In-range | Div Div -Infinity | +Infinity | -0.0 +0.0 NAN | NAN
+0.0 +0.0 +0.0 NAN NAN +0.0 -0.0 NAN | NAN
-0.0 -0.0 -0.0 NAN NAN -0.0 +0.0 NAN | NAN
+Infinity +Infinity -Infinity +Infinity | -Infinity [ NAN NAN NAN | NAN
-Infinity -Infinity +Infinity -Infinity | +Infinity [ NAN NAN NAN | NAN
Zero Zero Zero Zero Zero Zero Zero NAN | NAN
NAN NAN NAN NAN NAN NAN NAN NAN [ NAN
SEE ALSO
MulAccum()
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NAME

EAccum - Return natural e
SYNOPSIS

#i ncl ude <mat h/ mat h. h>

voi d EAccun{ ACCUM *a)
DESCRIPTION

Stores natural ein ACCUM *a.
SEE ALSO

PiAccum()
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NAME
ExpAccum - Calculate e to a specified power
SYNOPSIS
#i ncl ude <mat h/ mat h. h>
voi d ExpAccunm( ACCUM *a)
DESCRIPTION
Calculate e raised to the power of ACCUM *a and return result in ACCUM *a. Result table for operand
type:
+ln-range | -In-range | +0.0 [ -0.0 | +Infinity | -Infinity | Zero | NAN
EXP EXP +1.0 | +1.0 | +infinity | +0.0 +1.0 | NAN
NOTES
If ACCUM *ais outside the range of the exp() function, its value will be reduced and the resulting
exponent will be adjusted. While this extends the range of exp(), it resultsin limited accuracy and possibly
odd behavior near the limits.
WARNINGS
ExpAccum() alters the value of errno.
SEE ALSO

L ogAccum()
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NAME

FixAccum - Return long integer value of ACCUM
SYNOPSIS

#i ncl ude <mat h/ mat h. h>

| ong Fi xAccun{ ACCUM *a)
DESCRIPTION

FixAccum() returns the long value of ACCUM *a truncated to an integer. If ACCUM *a cannot be

represented as along, then LONG_MAX isreturned and the FixOverflowed() function will return one.

Otherwise, FixOverflowed() will return zero.
RETURN VALUE

X long value of ACCUM *a

WARNINGS
FixAccum() assumes that LONG_MAX isless than 10000 cubed. If the value was originally a NAN, it
will return a NAN.

SEE ALSO

FixOverflowed(), IflntAccum(), FloatAccum(), AddAccum()
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NAME

FixOverflowed - Return overflow status of last FixAccum()
SYNOPSIS

#i ncl ude <mat h/ mat h. h>

i nt FixOverfl owed(voi d)
DESCRIPTION

FixOverflowed() returns 1 if the last use of the FixAccum() function caused an overflow. Otherwise,
FixOverflowed() returns 0.

RETURN VALUE
1 Last FixAccum() caused an overflow.
0 Last FixAccum() did not cause an overflow.

SEE ALSO
FixAccum(), IflntAccum(), FloatAccum(), AddAccum()
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NAME
FloatAccum - Load long valueinto ACCUM *a
SYNOPSIS
#i ncl ude <mat h/ mat h. h>
voi d Fl oat Accum( ACCUM *a, long |val)
DESCRIPTION
Thelong value Ival isloaded in ACCUM *a using the accumulator’ s long integer format.
SEE ALSO

FixAccum(), AddAccum()
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NAME
FloatX100Accum - Load scaled long integer into ACCUM
SYNOPSIS
#i ncl ude <mat h/ mat h. h>
voi d Fl oat X100Accun{ ACCUM *a, |ong scal edl val)
DESCRIPTION
The parameter scaledlval is afixed point decimal value expressed as INT(number * 100) and contained in
along integer. The value thus has up to two decimal places and must be in the range of INT32_MAX/100
and INT32_MIN/100 inclusive.
NOTES
FloatX 100Accum() assumes twos-complement arithmetic.
SEE ALSO

FloatAccum(), AddAccum()
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SYNOPSIS

DESCRIPTION

NOTES
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FormatAccum - Convert ACCUM to a UNICODE string according to a mask
NativeFormatAccum - Convert ACCUM to a UNICODE string according to a
mask using native locale information

#i ncl ude <mat h/ mat h. h>

ssize_t Format Accun( UNI CODE *dest, size_t destsize, ACCUM *a,
const UNICODE *form size t fornmsize, UNICCODE **start,
i nt eur opeannasks)

ssize_t NativeFor mat Accun{ UNl CODE *dest, size_t destsize, ACCUM *a,
const UNICODE *form size t fornmsize, UNICCODE **start,
i nt eur opeannasks)

Format the given ACCUM according to aformat string referenced by scanned from the given *start’
position and this position is updated upon return. If the europeanmasks parameter is nonzero, then the
meaning of comma and period in masks will be swapped. The start parameter may be NULL and, if so,
the format string will be scanned from the beginning. NativeFor matAccum() uses native locale values
for the currency symbol, decimal point, group separator, and digits.

The format of ‘fornT isidentical to that of the PRINT USING statement implemented in dL4.

RETURN VALUE

SEE ALSO

-1 The accumulator was a Not-A-Number (NAN) or infinity or the mask was illegal.
X Number of characters converted.

AccumToDecDig().
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NAME
FraAccum - Discard integer portion portion of ACCUM *a
SYNOPSIS
#i ncl ude <mat h/ mat h. h>
voi d FraAccum( ACCUM *a)
DESCRIPTION
Retain fractional portion of ACCUM *a while discarding integer portion. If the value was originally a
NAN, it will return a NAN.
SEE ALSO

IntAccum()

dL4 User CALL And Driver Implementation GuideO

62



NAME

GetNumber Class -- Return the class of a number type
SYNOPSIS

#i ncl ude <mat h/ mat h. h>

i nt Get Nunmber Cl ass(int fnt)
DESCRIPTION

Determine the class of a number and return it.

RETURN VALUE
0 Number has no format class or is not in class table.
X Number class (INFMT_XXXX) of number format fmt

SEE ALSO
Number Format Information
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NAME
InitMath - Initialize math package
SYNOPSIS
#i ncl ude <mat h/ mat h. h>
void | nitMath()
DESCRIPTION
Initialize global variables for math package and perform assertions of math package assumptions.
SEE ALSO

ShutdownM ath()
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NAME
IntAccum - Truncate fractional portion of ACCUM *a
SYNOPSIS
#i ncl ude <mat h/ mat h. h>
voi d I nt Accum( ACCUM * a)
DESCRIPTION
Truncate ACCUM *ato an integer value. If the value was originally a NAN, it will return a NAN.
SEE ALSO

FraAccum()
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NAME
IsAccuminRange - Test for a number
SYNOPSIS
#i ncl ude <mat h/ mat h. h>
i nt IsAccum nRange(const ACCUM *a)
DESCRIPTION

Tests whether ACCUM *aisavalid number. That is the number is neither a NAN nor infinity.

RETURN VALUE
0 Number is not valid
1 Number isvalid
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IsAccumNAN - Test for NAN
SYNOPSIS

#i ncl ude <mat h/ mat h. h>

i nt [ sAccunNAN( const ACCUM *a)
DESCRIPTION

Tests whether ACCUM *ais Not-A-Number (NAN).

RETURN VALUE
0 Number is number
1 Number is Not-A-Number (NAN)
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NAME

IsAccumNeg - Test for negative number
SYNOPSIS

#i ncl ude <mat h/ mat h. h>

i nt IsAccunNeg(const ACCUM *a)
DESCRIPTION

Tests whether ACCUM *aiis negative.

RETURN VALUE
0 Number is positive
1 Number is negative

WARNINGS
Does not test for Not-A-Number (NAN).
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NAME

I sAccumOflw - Test for overflow
SYNOPSIS

#i ncl ude <mat h/ mat h. h>

int IsAccunt | w(const ACCUM *a)
DESCRIPTION

Tests whether ACCUM *a isinfinity (positive or negative).

RETURN VALUE
0 Number is not infinity
1 Number isinfinity
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NAME
I sAccumUflw - Test for underflow
SYNOPSIS
#i ncl ude <mat h/ mat h. h>
i nt IsAccumJflw(const ACCUM *a)
DESCRIPTION
Tests whether ACCUM *a underflowed. An underflow is either positive or negative zero, but not exactly
zero.
RETURN VALUE
0 Number is not infinity
1 Number isinfinity
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NAME
IsAccumZero - Test for zero
SYNOPSIS
#i ncl ude <mat h/ mat h. h>
i nt IsAccun¥Zero(const ACCUM *a)
DESCRIPTION
Tests whether ACCUM *aiis exactly equal to zero. Positive and negative zero are not considered to be
zero.
RETURN VALUE
0 Number is not an exact zero
1 Number is an exact zero
WARNINGS

Does not test for Not-A-Number (NAN).
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MAME I sSNFormatPortable -- Check the portability of a number format
SYNOPSIS

#i ncl ude <mat h/ mat h. h>

i nt I sNFormatPortable(int fnt)
DESCRIPTION

Determine the portability of a number format between platforms.

RETURN VALUE
0 No
1 Yes

SEE ALSO
Number Format Information

dL4 User CALL And Driver Implementation GuideO

Math Functions

72

72



Math Functions 73

NAME
Ixr Accum - Raise 10 to the power ACCUM *a
SYNOPSIS
#include <math/math.h>
void Ixr Accum(ACCUM *a)
DESCRIPTION
Raise 10 to the power ACCUM *a and return result in ACCUM *a. If the value was originally a NAN, it
will return a NAN.
SEE ALSO

IntAccum()
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NAME
LoadAccum - Load value in specified format into ACCUM *a
SYNOPSIS
#i ncl ude <mat h/ mat h. h>
voi d LoadAccun{ ACCUM *a, const void *n, int fnt)
DESCRIPTION
Load value in fmt specified format from the pointer ninto ACCUM *a. If fmt is not supported, ACCUM
*awill besetto NAN (Not A Number).
SEE ALSO

StoreAccum(), LoadNItem(), Number Format Information
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NAME
LogAccum - Natural Logarithm function
SYNOPSIS
#i ncl ude <mat h/ mat h. h>
voi d LogAccunm( ACCUM *a)
DESCRIPTION
Calculate natural logarithm of ACCUM *a and return result in ACCUM *a. Result table for operand
type:
+ln-range | -In-range | +0.0 -0.0 +Infinity | -Infinity | Zero | NAN
LOG NAN -Infinity | -Infinity | +Infinity | NAN NAN | NAN
NOTES
If ACCUM *ais outside the range of a double, the exponent will be reduced and handled separately.
While this extends the range of log(), it resultsin limited accuracy and possibly odd behavior near the
limits.
SEE ALSO
ExpAccum()
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NAME
ManAccum - Transform ACCUM *ato mantissa of ACCUM *a
SYNOPSIS
#i ncl ude <mat h/ mat h. h>
voi d ManAccum( ACCUM * a)
DESCRIPTION
Convert value of ACCUM *a to mantissa of ACCUM *a. If the value was originally a NAN, it will return
aNAN.
SEE ALSO
ChrAccum()
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NAME

SYNOPSIS

DESCRIPTION

SEE ALSO

ModAccum - Calculate ACCUM *amod ACCUM *b

#i ncl ude <mat h/ mat h. h>

voi d MbdAccurm{ ACCUM *a, ACCUM *b)

Math Functions

7

Calculate a modulo b using (a - INT(a/b)*b). If overflow occurs, set ACCUM *ato plus or minus
infinity. If either of the parameter value is Not A Number (NAN), the result in ACCUM *a will bea
NAN. If the operation resultsin a No-Op, ACCUM *a is unchanged.

*a\*b +In-range | -In-range | +0.0 | -0.0 | +Infinity | -Infinity | Zero | NAN
+In-range | Mod Maod NAN | NAN | No-Op No-Op NAN | NAN
-In-range | Mod Maod NAN | NAN | No-Op No-Op NAN | NAN
+0.0 +0.0 +0.0 NAN [ NAN [ +0.0 +0.0 NAN | NAN
-0.0 -0.0 -0.0 NAN | NAN | -0.0 -0.0 NAN | NAN
+Infinity NAN NAN NAN | NAN [ NAN NAN NAN | NAN
-Infinity NAN NAN NAN | NAN | NAN NAN NAN | NAN
Zero Zero Zero NAN | NAN [ Zero Zero NAN | NAN
NAN NAN NAN NAN | NAN | NAN NAN NAN [ NAN
DivAccum()
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NAME
MulAccum - Multiply ACCUM *aby ACCUM *b
SYNOPSIS
#i ncl ude <mat h/ mat h. h>
voi d Mul Accun{ ACCUM *a, ACCUM *h)
DESCRIPTION
Multiply the ACCUM *a by ACCUM *b returning the product ACCUM *a. If overflow occurs, set ato
plus or minus infinity. If either of the parameter value is Not A Number (NAN), the result in a will bea
NAN.
*a\*b +ln-range |-In-range [ +0.0 |-0.0 |+Infinity |-Infinity | Zero
+In-range | Mul mul +0.0 |-0.0 |[+Infinity [-Infinity | Zero
-In-range | Mul wul -0.0 | +0.0 |-Infinity [+Infinity | Zero
+0.0 +0.0 -0.0 +0.0 |-0.0 | NAN NAN Zero
-0.0 -0.0 +0.0 -0.0 | +0.0 | NAN NAN Zero
+Infinity |[+Infinity |[-Infinity | NAN NAN +Infinity [-Infinity | Zero
-Infinity |[-Infinity |[+Infinity | NAN NAN -Infinity [+Infinity | Zero
Zero Zero Zero Zero | Zero | Zero Zero Zero
NAN NAN NAN NAN NAN NAN NAN NAN
SEE ALSO
DivAccum()
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NAME

NANAccum - Return Not-A-Number (NAN)
SYNOPSIS

#i ncl ude <mat h/ mat h. h>

voi d NANAccum( ACCUM * a)
DESCRIPTION

Stores Not-A-Number (NAN) in ACCUM *a.
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NAME

NFormatAlign - Return format alignment
SYNOPSIS

#i ncl ude <mat h/ mat h. h>

int NFormatAlign(int fnt)
DESCRIPTION

Returnsthe format alignment of number format fmt as a function of log2(alignment in bytes) for all
defined math formats.

RETURN VALUE

-1 Invalid format

1 Align to 2 bytes

2 Align to 4 bytes

3 Align to 8 bytes etc.

SEE ALSO
Number Format I nfor mation
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MAME NFormatM axDigits - return max decimal digits of specified format
SYNOPSIS

#i ncl ude <mat h/ mat h. h>

i nt NFormat MaxDi gits(int fnt)
DESCRIPTION

Returns the maximum number of digits allowed for a particular number format.

RETURN VALUE
-1 Invalid format
X Maximum number of digits

SEE ALSO
Number Format I nfor mation
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NAME
NFormatSize - Return format size
SYNOPSIS
#i ncl ude <mat h/ mat h. h>
size_t NFormatSize(int fnt)
DESCRIPTION

Returns the size in bytes of the format specified in fmt. This value may vary between platforms.

RETURN VALUE
0 Invalid format
>0 Size in bytes
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MAME NativeNumber ToString - Convert ACCUM to alocal language UNICODE string
SYNOPSIS

#i ncl ude <mat h/ mat h. h>

ssize_t NativeNunber ToStri ng(UNI CODE *str, size_t size, ACCUM *accum
DESCRIPTION

Convert numeric value of *accumto alocal language Unicode string and store it in *str upto size
Unicode characters.

RETURN VALUE
-1 The accumulator was a Not-A-Number (NAN) or infinity.
X Number of characters converted.

SEE ALSO
Number ToString(), AccumToDecDig().
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NAME
NegAccum - Negate ACCUM *a
SYNOPSIS
#i ncl ude <mat h/ mat h. h>
voi d NegAccunm( ACCUM *a)
DESCRIPTION
Negate ACCUM *a. If the value was originally a NAN, it will return a NAN.
SEE ALSO

AbsAccum()
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NegOflwAccum - Return negative infinity
SYNOPSIS

#i ncl ude <mat h/ mat h. h>

voi d NegOf | wAccun{ ACCUM * a)
DESCRIPTION

Store negative infinity in ACCUM *a.
SEE ALSO

NegUflwAccum(), PosOflwAccum(), PosUflwAccum()

dL4 User CALL And Driver Implementation GuideO

Math Functions

85

85



NAME

NegUflwAccum - Return negative zero
SYNOPSIS

#i ncl ude <mat h/ mat h. h>

voi d NegUf | wAccun{ ACCUM * a)
DESCRIPTION

Store negative zero in ACCUM *a.
SEE ALSO

NegOflwAccum(), PosOflwAccum(), PosUflwAccum()
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NAME

Number ToString - Convert ACCUM to a UNICODE string
SYNOPSIS

#i ncl ude <mat h/ mat h. h>

ssize_t Nunber ToString(UNI CODE *str, size_t size, ACCUM *accun
DESCRIPTION

Convert numeric value of accum to a Unicode string. Positive and negative zero is considered zero.

RETURN VALUE
-1 The accumulator was a Not-A-Number (NAN) or infinity.
X Number of characters converted.

SEE ALSO
StringT oNumber (), AccumToDecDig().
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NAME

OneAccum - Return positive one
SYNOPSIS

#i ncl ude <mat h/ mat h. h>

voi d OneAccun( ACCUM *a)
DESCRIPTION

Store positive onein ACCUM *a.
SEE ALSO

ZeroAccum()
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NAME
PiAccum - Return Pl
SYNOPSIS
#i ncl ude <mat h/ mat h. h>
voi d Pi Accunm ACCUM * a)
DESCRIPTION
Store Pl in ACCUM *a.
SEE ALSO

EAccum()
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NAME

PosOflwAccum - Return positive infinity
SYNOPSIS

#i ncl ude <mat h/ mat h. h>

voi d PosOf | wAccun{ ACCUM * a)
DESCRIPTION

Store positive infinity in ACCUM *a.
SEE ALSO

NegOflwAccum(), NegUflwAccum(), PosUflwAccum()
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NAME

PosUflwAccum - Return positive zero
SYNOPSIS

#i ncl ude <mat h/ mat h. h>

voi d PosUf | wAccun{ ACCUM * a)
DESCRIPTION

Store positive zero in ACCUM *a.
SEE ALSO

NegOflwAccum(), NegUflwAccum(), PosOflwAccum()
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NAME
Pwr Accum - Calculate ACCUM *araised to the power ACCUM *b

SYNOPSIS
#i ncl ude <mat h/ mat h. h>
voi d Pwr Accum( ACCUM *a, ACCUM *b)

DESCRIPTION
Raise ACCUM *a to the power ACCUM *b. If overflow occurs, set ACCUM *a to plus or minus infinity.
If either of the parameter valueis Not A Number (NAN), the result in ACCUM *a will be a NAN.
*a\*b +ln-range | -In-range | +0.0 -0.0 +Infinity | -Infinity | Zero | NAN
+In-range | Power Power +1.0 +1.0 +Infinity | +0.0 +1.0 NAN
-In-range | Power Power +1.0 +1.0 -Infinity -0.0 +1.0 NAN
+0.0 +0.0 +0.0 +1.0 |[+1.0 | +0.0 +0.0 +1.0 | NAN
-0.0 -0.0 -0.0 +10 |[+10 |-00 -0.0 +1.0 | NAN
+Infinity +Infinity +Infinity +1.0 | +1.0 | NAN NAN +1.0 | NAN
-Infinity -Infinity -Infinity +1.0 +1.0 NAN NAN +1.0 NAN
Zero Zero Zero +1.0 +1.0 Zero Zero +1.0 NAN
NAN NAN NAN NAN | NAN | NAN NAN NAN [ NAN

WARNINGS
Pwr Accum() modifies errno.

SEE ALSO
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NAME
RndAccum - Calculate pseudo-random number

SYNOPSIS
#i ncl ude <mat h/ mat h. h>

voi d RndAccum( ACCUM *a, RANDOVSEED *seed)

DESCRIPTION
Return in ACCUM ‘a’ a pseudorandom number from the sequence determined by ‘seed’ with avalue
between 0 and the initial value of ACCUM ‘a’. If ACCUM ‘&’ isinitialy zero, avalue between 0 and 1
will be returned. For example:

0 <= RndAccum(5.5, seed) < 5.5
-10< RndAccum(-10, seed) <= 0
0 <= RndAccum(0, seed) < 1

Result table for operand type:

+ln-range | -In-range | +0.0 | -0.0 | +Infinity | -Infinity | Zero NAN
RND RND +0.0 | -0.0 | +Infinity -Infinity | RND(1) | NAN

SEE ALSO
RndSeed()
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NAME
RndSeed - Set seed for pseudorandom number generator
SYNOPSIS
#i ncl ude <mat h/ mat h. h>
voi d RndSeed( RANDOVSBEED *seed, ACCUM *a)
DESCRIPTION
RndSeed() sets‘seed’, a48-bit integer value used by the pseudorandom number generator (see
RndAccum()), from the base 10000 digits of ACCUM *a treated as unsigned 16-bit integers.
SEE ALSO

RndAccum()

dL4 User CALL And Driver Implementation GuideO

94



Math Functions 95

NAME
RoundAccum - Round ACCUM *ato specified decimal place

SYNOPSI S
#i ncl ude <mat h/ mat h. h>
voi d RoundAccum( ACCUM *a, ACCUM *deci mal)

DESCRIPTION
Round ACCUM *a to the decimal place specified by ACCUM decimal For example,
RoundAccum(123.456, 1) equals 123.5 and RoundAccum(123.456, -1) equals 120.0. Any fractional
digits of decimal are ignored.

SEE ALSO

TruncAccum()
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NAME

ShutdownM ath - Shutdown math package
SYNOPSIS

#i ncl ude <mat h/ mat h. h>

voi d Shut downMat h( voi d)
DESCRIPTION

Shutdown math package.
SEE ALSO

InitM ath()
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NAME
SinAccum - Calculate sine of argument
SYNOPSIS
#i ncl ude <mat h/ mat h. h>
voi d Si nAccunm( ACCUM * a)
DESCRIPTION
Calculate sine of ACCUM *a and return result in ACCUM *a. Result table for operand type:
+ln-range | -In-range | +0.0 | -0.0 | +Infinity | -Infinity | Zero | NAN
SIN SIN +0.0 | -0.0 | NAN NAN Zero | NAN
WARNINGS
SinAccum() alters the value of errno.
SEE ALSO

CosAccum()
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NAME
SgrAccum - Square root function
SYNOPSIS
#i ncl ude <mat h/ mat h. h>
voi d Sgr Accunm( ACCUM * a)
DESCRIPTION
Calculate square root of ACCUM *a and return result in ACCUM *a. Result table for operand type:
+I n-range -In-range +0.0 |-0.0 |+Infinity -Infinity Zero | NAN
SR NAN +0.0 [-0.0 [+Infinity NAN Zero | NAN
SEE ALSO
Pwr Accum()
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NAME

StoreAccum - Store ACCUM *ain specified format
SYNOPSIS

#i ncl ude <mat h/ mat h. h>

int StoreAccun(void *n, ACCUM *a, int fnt)
DESCRIPTION

Store value of ACCUM *a through pointer n according to the format fmt.

RETURN VALUE

0 Store succeeded
-1 Store failed dueto illegal format or ACCUM *a was Not-A-Number or infinity and the
format cannot represent those values
NOTES
If rounding causes overflow, then the value will be stored without rounding
SEE ALSO

LoadAccum(), Number Format Information
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SYNOPSIS

DESCRIPTION
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StringT oNumber - Convert UNICODE string to numeric ACCUM
NativeStringToNumber - Convert UNICODE string to humeric ACCUM

size_t StringToNunmber (ACCUM *result, const UNI CODE *str, size_t siz)
size_t NativeStringToNunmber (ACCUM *result, const UNI CODE *str, size_t
Si z)

StringToNumber () converts a UNICODE character string representing a decimal number to an
ACCUM. Conversion stopsat thefirst illegal character, or after ‘siZ characters have been parsed.
NativeStringToNumber () is similar, but uses the decimal point character defined for the native locale.

RETURN VALUE

SEE ALSO

size t Number of characters converted.

DecDigToAccum(), Number ToString()
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NAME
SubAccum - Subtract ACCUM *b from ACCUM *a
SYNOPSIS
#i ncl ude <mat h/ mat h. h>
voi d SubAccum( ACCUM *a, ACCUM *h)
DESCRIPTION
Subtract the ACCUM *b from the ACCUM *a. If overflow occurs, set ACCUM *a to plus or minus
infinity. If either of the parameter value is Not A Number (NAN), the result in awill be a NAN.
*a\*b +ln-range | -In-range | +0.0 -0.0 +Infinity | -Infinity | Zero NAN
+In-range | Sub Sub Sub Sub -Infinity +Infinity | Sub NAN
-In-range | Sub Sub Sub Sub -Infinity +Infinity | Sub NAN
+0.0 Sub Sub +0.0 -0.0 -Infinity +Infinity | +0.0 NAN
-0.0 Sub Sub -0.0 +0.0 -Infinity +Infinity | -0.0 NAN
+Infinity +Infinity +Infinity +Infinity | +Infinity | NAN -Infinity | +Infinity | NAN
-Infinity -Infinity -Infinity -Infinity | -Infinity | -Infinity NAN -Infinity | NAN
Zero Sub Sub -0.0 +0.0 -Infinity +Infinity | Zero NAN
NAN NAN NAN NAN NAN NAN NAN NAN NAN
SEE ALSO
AddAccum()
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NAME
TanAccum - Calculate tangent of argument
SYNOPSIS
#i ncl ude <mat h/ mat h. h>
voi d TanAccum( ACCUM * a)
DESCRIPTION
Calculate tangent of ACCUM *aand return result in ACCUM *a. Result table for operand type:
+ln-range | -In-range | +0.0 | -0.0 | +Infinity | -Infinity | Zero | NAN
TAN TAN +0.0 | -0.0 | NAN NAN Zero | NAN
WARNINGS
TanAccum() alters the value of errno.
SEE ALSO

AtnAccum()
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NAME
TruncAccum - Truncate ACCUM *ato specified decimal place

SYNOPSIS
#i ncl ude <mat h/ mat h. h>
voi d TruncAccum ACCUM *a, ACCUM *deci mal)

DESCRIPTION
Truncate ACCUM *a to the decimal place specified by ACCUM decimal. For example,
TruncAccum(123.456, 1) equals 123.4 and TruncAccum(123.456, -1) equals 120.0. Any fractiona
digits of decimal are ignored.

SEE ALSO

RoundAccum()
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NAME

ZeroAccum - Return exact zero
SYNOPSIS

#i ncl ude <mat h/ mat h. h>

voi d Zer oAccun{ ACCUM *a)
DESCRIPTION

Store exact zero in ACCUM *a.
SEE ALSO

OneAccum()
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Chapter 5 — Date Functions

The date functions are used to perform various operations on values in the dL4 date formats (see “Date
Format Codes’). Operations are never performed directly on any format other than IDFMT_ACCUM
which corresponds to the ACCUM type definition. The non-ACCUM formats must always be loaded via
L oadDate() into an ACCUM before performing any operation such as addition or multiplication. The
final result is usually stored from the ACCUM into a specific date format using StoreDate().

The internal components of date formats, including those of the ACCUM format, should never be
manipulated directly. Instead, date functions should be used. For example, aways use the

Makel ocal Time() function to convert an ACCUM into a DATE value. Any direct manipulation may
result in compatibility problemsin future releases of dL4.

The only public structure definition in the date library is DATE which is used by various conversion
functions. DATE has the following layout:

typedef struct {

i nt Year ; /* 1 - 8920, base year is "zero" */
i nt Mont h; [* 0 - 11 */
i nt Year day; /* day of year, 0 - 365 */
i nt Mont hday; /* day of nmonth, 1 - length of nonth */
i nt Weekday; /* day of week, 0 - 6 */
i nt Hour, M nute, Second, MIIisecond,
| ong ZoneOfset; /* time zone offset in seconds */
} DATE;

Any member of DATE can be freely accessed and manipul ated.
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NAME
Date Format Codes - Format codes used by various calls
DESCRIPTION
These are thevalid date format codes used by various functionsin this package:
Code Description
IDFMT_ACCUM Intermediate date result
IDFMT_DAYS 16-bit unsigned number of days
0000 = Null date

0001 = 02 Jan 1900 00:00:00 GMT

ffff = 04 Jun 2179 00:00:00 GMT
IDFMT_MINUTES 32-bit unsigned number of minutes

00000000 = Null date

00000001 = 01 Jan 0001 00:01:00 GMT

fiffffff = 14 Feb 8166 22:07:00 GMT
IDFMT_MILLISEC 48-bit unsigned number of milliseconds

000000000000 = Null date

000000000001 = 01 Jan 0001 00:00:00.001 GMT

fEFFFFEFFFFf = 31 Jul 8919 08:57:02.654 GMT

These format codes are defined in "date/date.h”

Use functions DFormatAlign() and DFormatSize() if you need information about specific date formats.
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NAME
CurrentDate - Load current date into ACCUM
SYNOPSIS
#i ncl ude <mat h/ mat h. h>
#i ncl ude <date/date. h>
voi d Current Dat e( ACCUM * a)
DESCRIPTION
Load the current date and time into ACCUM *a. The datein ACCUM *a will be expressed in seconds
since January 1, year 1, 00:00:00 GMT.
SEE ALSO

L oadDate()
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DFormatAlign - Return log2(format alignment in bytes)
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Return the date format alignment factor for the specified date format. This is a power of 2. The following

NAME
SYNOPSIS
#i ncl ude <mat h/ mat h. h>
#i ncl ude <dat e/ dat e. h>
int DFormat Align(int fmnt)
DESCRIPTION
values are returned:
Format code Value
IDFMT_ACCUM 2
IDFMT_DAYS 1
IDFMT_MINUTES | 1
DFMT MILLISEC 1

RETURN VALUE

Aninvalid format code will return -1.

SEE ALSO

DFormatSize(), Date format codes
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DFormatSize - Return size in bytes of specified date format

NAME
SYNOPSIS
#i ncl ude <mat h/ mat h. h>
#i ncl ude <dat e/ dat e. h>
size_t DFormatSize(int fnt)
DESCRIPTION

Return the size in bytes of the specified date format.

The following values are returned:

Date Functions

IDFMT_MINUTES
IDFMT_MILLISEC

Format code Value
IDFMT_ACCUM sizeof(ACCUM)
IDFMT_DAYS sizeof(DATE_DAYYS)

sizeofDATE_MINUTES)
sizeof(DATE_MILLISEC)

The actual sizes may vary from machine to machine.

RETURN VALUE

Aninvalid format code will return O.

SEE ALSO

DFormatAlign(), Date format codes
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NAME
GMTStringToDate - Convert GMT date and time from string to ACCUM
NativeGM T StringT oDate - Convert GMT date and time from string to ACCUM
NativeStringToDate - Convert local date and time from string to ACCUM
StringToDate - Convert local date and time from string to ACCUM

SYNOPSIS
#i ncl ude <mat h/ mat h. h>
#i ncl ude <dat e/ date. h>

size_t QGWITStringToDat e(ACCUM *a, const UNI CODE *s, size_t
Ssize_t NativeGMIStringToDat e( ACCUM *a, const UN CCDE *s,

size_t NativeStringToDate( ACCUM *a, const UN CODE *s, size_t
size_t StringToDat e( ACCUM *a, const UNI CODE *s, size_t |en)

DESCRIPTION

Convert the date and time in UNICODE string *sinto adatein ACCUM *a. The datein ACCUM *awill
be expressed in seconds since January 1, year 1, 00:00:00 GMT. The date and time are treated as being
Greenwich Mean time or relative to the local time zone, depending on the function used. If the string

containsanillegal date, ACCUM *awill be set to NAN (Not A Numbe).

The NativeX XXX () functions convert the date and time from alocal language UNICODE string.

RETURN VALUE
0 Invalid date/time
X Number of characters processed by function

SEE ALSO
L oadDate(), Converting Datesto Strings, Date/time string Format
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NAME

SYNOPSIS

DESCRIPTION

SEE ALSO

#i ncl ude <dat e/ date. h>

DATEORD_YMD
DATEORD_YDM
DATEORD_MDY
DATEORD_MYD
DATEORD_DMY
DATEORD_DYM

DateOrdering - Return preferred year, month, day order

DATECRDER Dat eOr der i ng(voi d)
DATECORDER Nat i veDat eOr deri ng(voi d)

Y ear/Month/Day
Y ear/Day/Month
Month/Day/Y ear
Month/Y ear/Day
Day/Month/Y ear
Day/Y ear/Month

NativeM onthName(), DateSepar ator (), NativeDateSepar ator ()
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Return the default or native date order as a DATEORDER value. DATEORDER is an enumerated type
with the following values:
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NAME

DateSeparator - Return default date separator string

NativeDateSeparator - Return native date separator string
SYNOPSIS

#i ncl ude <date/date. h>

const UNI CODE *Dat eSepar at or (voi d)

const UNI CODE *Nat i veDat eSepar at or (voi d)
DESCRIPTION

Return the default or native date separator string (such as"/" or ".").
SEE ALSO

NativeM onthName(), DateOrdering(), NativeDateOrdering()
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NAME

DateToGMTString - Convert GMT date and time from ACCUM to string
DateToString - Convert local date and time from ACCUM to string
NativeDateToGM T String - Convert GMT date and time from ACCUM to string
NativeDateT oString - Convert local date and time from ACCUM to string

SYNOPSIS
#i ncl ude <mat h/ mat h. h>
#i ncl ude <dat e/ date. h>

ssize_t DateToGMUIStri ng(UNI CODE *s, size_t size, ACCUM *a)
ssize_t DateToString(UNI CODE *s, size_ t size, ACCUM *a)

ssize_t NativeDateToG@GWString(UNI CODE *s, size_t size, ACCUM *a)
ssize_t NativeDateToStri ng(UNI CODE *s, size_t size, ACCUM *a)

DESCRIPTION
Convert the date and time in ACCUM *a to an UNICODE string. The datein ACCUM *aisexpressed in
seconds since January 1, year 1, 00:00:00 GMT. The string will use the“CALL $TIME” format (“JAN
19, 1992 14:10:15.015") and use Greenwich Mean time or the local time zone, depending on the function
used. If the receiving string is too small, the date string will be truncated.

For the NativeX XXX () functions, If the date/time is within the range of time_t (as defined in Posix), the
local format as generated by the %c specifier (date and time formatted for the current locale) of Posix
function strftime() or its equivalent will be used. Otherwise, the “CALL $TIME” format (“JAN 19, 1992
14:10:15.015") will be used.

RETURN VALUE
-1 ACCUM *a was zero or aNAN (Not a Number).
X Number of charactersin result string.

SEE ALSO
Converting Stringsto Dates, strftime()
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NAME
Date and Time String Format - Unicode text date format

DESCRIPTION
This is the UNICODE string format for specifying text dates as used by various functions in this
package:

<dateandtime> ::= [<spaces>] <date> [<sep> <time>]

<date> ::= <month> <sep> <day> <sep> <year> |

<year> <sgp> <month> <day> |

<day> <sep> <month> <sep> <year>

<month> ::= <month name> | <integer between 1 and 12>
<day> ::=<integer between 1 and 31>

<year> ::= <integer between 68 and 99 (assumed origin 1900)> |
<integer between 0 and 67 (assumed origin 2000)> |

<integer greater than 99 (assumed origin 0)>

<time> ::= <hour> [ <sep> <minute> <sep> <seconds> [<sep> <millisecs>] | ][ "am" | "AM" |
"pm’ | "PM" ]

<sep> ::= <asequence of non-aphabetic and non-numeric characters>
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NAME
GMTime() - Return Greenwich Mean year, month, day, time of date
Local Time() - Return local year, month, day, time of specified date

SYNOPSIS
#i ncl ude <dat e/ date. h>

i nt QM me( DATE *date, ACCUM *a)
i nt Local Ti me( DATE *date, ACCUM *a)

DESCRIPTION
Return year, month, day, day of week, and time from date in ACCUM a in DATE structure date. These
functionsreturn -1 if ACCUM aisaNAN (Not A number), is zero, or if the date exceeds its range (01
Jan 0001 through 31 Jul 8919). L ocalTime() is an extended range version of the standard localtime()
function with different parameters. GM Time() is an extended range version of the standard gmtime()
function with different parameters.

NOTES
Times outside of the range of localtime() are treated as using the same daylight savings rules as the
nearest years within the range of localtime().

RETURN VALUE
0 Successful
-1 Failed

SEE ALSO
CurrentDate(), YearDate(), MonthDate(), WeekdayDate(), NumbersToDate()
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NAME
InitDate - Initialize date package
SYNOPSIS
#i ncl ude <mat h/ mat h. h>
#i ncl ude <date/date. h>
void InitDate(void)
DESCRIPTION
InitDate() is responsible for initializing the date package. This initialization includes setting up the
month and day name tables.
SEE ALSO

ShutdownDate()
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NAME
LoadDate - Load date in specified format into an ACCUM
SYNOPSIS
#i ncl ude <mat h/ mat h. h>
#i ncl ude <date/date. h>
voi d LoadDat e( ACCUM *a, const void *n, int fnt)
DESCRIPTION
Load adate in the specified format from pointer ninto ACCUM *a. The datein ACCUM *a will be
expressed in seconds since January 1, year 1, 00:00:00 GMT. Thus adate type IDFMT_MILLISEC
(milliseconds since 01/01/0001) value of 123456 would be loaded into ACCUM *a as 123.456. If the date
iSNULL (zero) or the format is not supported, ACCUM *a will be set to NAN (Not A Numbe).
SEE ALSO

Date format codes, StoreDate(), LoadDItem()
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NAME

SYNOPSIS

DESCRIPTION

Date Functions

MakelL ocal Time - Calculate date from DATE structure of local time
MakeGMTime - Calculate date from DATE structure of GM time

#i ncl ude <mat h/ mat h. h>
#i ncl ude <dat e/ date. h>

i nt MakelLocal Ti ne( ACCUM *a, DATE *date)
i nt MakeGMITi me( ACCUM *a, DATE *date)

118

Makel ocalTime() and L ocal Time() calculate the date specified in the Y ear, Month, Monthday, Hour,
Minute, Second, and Millisecond members of a DATE structure. The DATE structure is treated as alocal
time for Makel ocal Time() and a Greenwich Mean time for MakeGM Time(). The datein ACCUM a
will be expressed in seconds since January 1, year 1, 00:00:00 GMT. If any of the members exceed their
normal values (Hour > 24), then ACCUM a will be set to aNAN and minus one will be returned by the

function.

RETURN VALUE

-1 Invalid date/time, ACCUM a set to NAN
0 Valid date/time return in ACCUM a.

dL4 User CALL And Driver Implementation GuideO

118



Date Functions 119

NAME
MonthDate - Return month of specified date
SYNOPSIS
#i ncl ude <mat h/ mat h. h>
#i ncl ude <date/date. h>
voi d Mont hDat e( ACCUM * a)
DESCRIPTION
Convert ACCUM *a from a date in seconds to the month of that date (January equals one). If ACCUM *a
isaNAN (Not a Number) or a zero, then ACCUM *a will be set to a NAN.
SEE ALSO

Y ear Date(), WeekdayDate()
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NAME
MonthdayDate - Return day of month for specified date
SYNOPSIS
#i ncl ude <mat h/ mat h. h>
#i ncl ude <date/date. h>
voi d Mont hdayDat e( ACCUM * a)
DESCRIPTION
Convert ACCUM *a from a date in seconds to the day of the month of that date (origin one). If ACCUM
*aisaNAN (Not a Number) or a zero, then ACCUM *a will be set to a NAN.
SEE ALSO

WeekdayDate(), YearDate(), MonthDate()
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MAME Number sToDate() - Convert date components into true date
SYNOPSIS

#i ncl ude <date/ date. h>

voi d Nunmber sToDat e( ACCUM *dat eacc, ACCUM *datetinme, size_t n)
DESCRIPTION

NumbersToDate() converts the local time expressed by the n elements of ACCUM array datetime into a
datein ACCUM dateacc. The elements of datetime are interpreted as follows:

datetime[0] - year
datetime[1] - month, 1to 12
datetime[2] - day,1-31
datetime[3] - hour
datetime[4] - minute
datetime[5] - second

Except for the seconds value (datetime[5]), any fractional value will be ignored. If any illegal date valueis
specified (such as month 13), dateacc will be set to NAN (Not-A-Number). If only adate is specified (n <
3), then the time will be treated as Greenwich Mean time of noon so that the date remains constant in all
timezones (almost).

RETURN VALUE

0 Date successfully converted
-1 Illegal date

SEE ALSO
StringToDate(), Convert to DATE structure
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NAME
ShutdownDate - Shutdown date package
SYNOPSIS
#i ncl ude <mat h/ mat h. h>
#i ncl ude <date/date. h>
voi d Shut downDat e(voi d)
DESCRIPTION
ShutdownDate() is responsible for terminating the date package. This termination includes releasing the
month and day name tables.
SEE ALSO

InitDate()
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NAME

StoreDate - Store date from an ACCUM in a specified date format
SYNOPSIS

#i ncl ude <mat h/ mat h. h>

#i ncl ude <date/date. h>

int StorebDate(void *n, ACCUM *a, int fmt)
DESCRIPTION

Store the date in ACCUM *a through pointer n according to the specified date format.

RETURN VALUE
0 StoreDate() succeeded
-1 StoreDate() failed because the datein ACCUM * a exceeded the range of the specified
format or the specified format wasiillegal.

SEE ALSO
Date format codes, L oadDate&()
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NAME
WeekdayDate - Return week day of specified date
SYNOPSIS
#i ncl ude <mat h/ mat h. h>
#i ncl ude <date/date. h>
voi d WeekdayDat e( ACCUM * a)
DESCRIPTION
Convert ACCUM *a from a date in seconds to the day of the week of that date (Sunday equals 1). If
ACCUM *aisaNAN (Not a Number) or a zero, then ACCUM *a will be set toa NAN.
SEE ALSO

MonthdayDate(), Y ear Date(), MonthDate()
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NAME
Y ear Date - Return year of specified date
SYNOPSIS
#i ncl ude <mat h/ mat h. h>
#i ncl ude <date/date. h>
voi d Year Dat e( ACCUM * a)
DESCRIPTION
Convert ACCUM *a from a date in seconds to the year of that date. If ACCUM *aisaNAN (Not a
Number) or a zero, then ACCUM *a will be set to aNAN.
SEE ALSO

MonthDate(), WeekdayDate&()
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NAME
Y eardayDate - Return day of year for specified date
SYNOPSIS
#i ncl ude <mat h/ mat h. h>
#i ncl ude <date/date. h>
voi d Year dayDat e( ACCUM * a)
DESCRIPTION
Convert ACCUM *a from a date in seconds to the day of the year of that date (origin one). If ACCUM *a
isaNAN (Not aNumber) or azero, then ACCUM *a will be set to a NAN.
SEE ALSO

MonthdayDate(), WeekdayDate(), Y ear Date(), MonthDate()
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NAME
ZoneOffset - Return time zone offset from GMT for date/time
SYNOPSIS
#i ncl ude <mat h/ mat h. h>
#i ncl ude <dat e/ dat e. h>
voi d ZoneO f set (ACCUM *a)
DESCRIPTION
Determine the offset in seconds from the local time zone to Greenwich Mean time for the date and time
specified by the date in ACCUM *a. This offset includes any known daylight savings time or other special
time zone offsets. Return the offset in ACCUM *a.
SEE ALSO

GMTStringToDate()
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AbvDayName - Return abbreviated name of a day of the week

DayName - Return name of a day of the week

NativeAbvDayName - Return local abbreviated name of a day of the week
NativeDayName - Return local name of a day of the week

#i ncl ude <mat h/ mat h. h>
#i ncl ude <dat e/ date. h>

NAME
SYNOPSIS
const
const
const
const
DESCRIPTION

Return a UNICODE pointer to statically allocated storage containing the null terminated name

UNI CODE
UNI CODE
UNI CODE
UNI CODE

* AbvDayNane(i nt day)
*DayNane(int day)

*Nat i veAbvDayNane(i nt day)
*Nat i veDayNanme(i nt day)

(abbreviated depending on the function) of the specified day (Sunday equals 1).

The NativeX XXX () functions return local day names.
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Do not change the data located at the returned UNICODE pointer. Since it is static, any change will be
permanent until the process ends. The day names are saved similar to the way environment variables are

stored.

RETURN VALUE

(UNICODE *) 0

X

SEE ALSO

Month Names

Illegal day specified
UNICODE pointer to static area containing the name
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NAME

DateToJulian - Convert a date value to a Julian day date

JulianToDate - Convert a Julian day date into a date value
SYNOPSIS

#i ncl ude <date/date. h>

| ong Dat eToJul i an( ACCUM *dat e)

i nt JulianToDat e( ACCUM *date, |ong julian)
DESCRIPTION

DateToJulian() convertsan ACCUM date to a Julian day date.

JulianToDate() converts ajulian day date to an ACCUM GMT date at noon. Noon is used so that the
local date will be constant whatever the time zone (almost).

RETURN VALUE

X (DateTodulian()) Success, X' is the converted Julian day date
0 (JulianToDate()) Success, date value loaded into ACCUM
-1 Error, date out of range
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NAME
AbvMonthName - Return abbreviated month name
MonthName - Return month name
NativeAbvMonthName - Return local abbreviated month name
NativeM onthName - Return local month name

SYNOPSIS
#i ncl ude <mat h/ mat h. h>
#i ncl ude <dat e/ dat e. h>

const UNI CODE * AbvMont hNane(i nt nont h)

const UNI CODE *Mont hNane(i nt nont h)

const UNI CODE *Nati veAbvMont hNanme(i nt nont h)
const UNI CODE *Nati veMont hNanme(i nt nont h)

DESCRIPTION
Return a UNICODE pointer to a statically allocated area containing the null terminated name (abbreviated
depending on the function used) of the specified month (January equals 1).

The NativeX X XX() functions return local month names.
Do not change the data located at the returned UNICODE pointer.
RETURN VALUE

(UNICODE*) 0 [1legal month specified

X UNICODE pointer to static area containing name
SEE ALSO

Day Names
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Chapter 6 — String Functions

The string functions are used to perform various operations on Unicode and ASCII strings. Most
functions will treat a Unicode binary zero or ASCII binary zero (‘\0') as a string terminator. The strings
library as defined by the strings/strings.h include file does not contain any public structure definitions.
All structure types defined by strings/strings.h should be manipulated only via dL4 runtime library
functions and never directly accessed or modified. Any direct access or manipulation may cause
compatibility problemsin future releases of dL4.
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NAME
AscClCompare - Case-insensitive string compare

AscCINCompare - Limited length case-insensitive string compare

AscCompare - Case-sensitive string compare
AscNCompare - Limited length case-sensitive string compare

SYNOPSIS
#i ncl ude <strings/strings. h>

i nt AscCl Conmpar e(const char *s1, const char *s2)

i nt AscCl NConpar e(const char *sl1, const char

i nt AscConpare(const char *sl, const char *s2)
i nt AscNConpare(const char *sl1, const char *s2,

DESCRIPTION

String Functions

132

These functions compare string s1 against string s2 stopping after the NULL or the first difference.

AscNCompar &) and AscCINCompar &) compare string s1 against string s2 stopping after the NULL,
first difference, or n-characters. The strings are deemed equal if there is no difference in thefirst n-
characters.The comparison is case-insensitive for the functions AscClCompare() and AscCINCompare().

All other comparisons are case-sensitive.

RESTRICTIONS
Assumes *s1 and *s2 are terminated by a NULL character.

RETURN VALUE

The result is< 0, ==0, or > 0 when sl isless than, equal to, or greater than s2.

SEE ALSO

Comparing Unicode Strings, Comparing Unicode and ASCII Strings
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NAME

AscUcCopy - Copy ASCII string to Unicode string

AscUcNCopy - Copy ASCII string to Unicode string (length limited)
SYNOPSIS

#i ncl ude <strings/strings. h>

size_t AscUcCopy(const UNI CODE *s1, const char *s2)

size_t AscUcNCopy(const UNI CODE *sl1, const char *s2, size_t n)
DESCRIPTION

These functions copy 8-bit ASCII characters from *s2 to Unicode charactersin *sl, zero extending
upper 8-bits, stopping after copying the NULL.

Function AscUcNCopy() copies at most n characters.

RESTRICTIONS
Assumes *s2 is terminated by an ASCII NULL character.

RETURN VALUE
size t Number of characters copied, excluding the NULL.

SEE ALSO
ConvertFromUnicode(), ConvertToUnicode(), Copying Unicode Characters
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NAME

ComputeCRC - Begin computing a new CRC32 value

ContinueCRC - Continue computing a CRC32 value
SYNOPSIS

CRC32 Conput eCRC(const void *ptr, size_t siz)

CRC32 Conti nueCRC(CRC32 crc, const void *ptr, size_t siz)
DESCRIPTION

These functions compute a 32-bit CRC of aregion(s) of memory. The CRC polynomial is TBD.

RETURN VALUE
X The CRC32 value of the specified memory region

SEE ALSO
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NAME
ConvertToL ower -- Translate Unicode character string to lower-case
ConvertToUpper -- Translate Unicode character string to upper-case

SYNOPSIS
size_t Convert ToLower (UNI CODE *dptr, size_t dlen, const UNI CODE *sptr,
size_t slen, unsigned int flags)
size_t Convert ToUpper (UNI CODE *dptr, size_t dlen, const UNI CODE *sptr,
size_t slen, unsigned int flags)

DESCRIPTION
Copies the specified source string ‘sptr’ to ‘dptr’ ,converting any lower- or upper-case characters to
lower- or upper-case. The‘flags’ argument may be set to CVT_NORMAL to stop conversion on anull
character, or CVT_NULLS, to convert past nulls.
Note that ‘dlen’ and ‘slen’ represent string lengths in Unicode characters, which is not the same as byte
length.

NOTES

For upper-case conversions, the character LATIN SMALL LETTER SHARP S convertstotwo 'S
characters. This must be accounted for in the size of the destination string.

RETURN VALUE
size t Number of characters written to destination string.

SEE ALSO
ToAscL ower (), ToAscUpper(), Unicode character functions
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NAME

GetL ocale - Return local language numeric formatting parameters

GetDefaultL ocale - Return standard numeric formatting parameters
SYNOPSIS

#i ncl ude <strings/strings. h>

const LOCALE *Cet Local e(voi d)

const LOCALE *Cet Def aul t Local e(voi d)
DESCRIPTION

GetLocale() returns apointer to aLOCALE structure that provideslocal language numeric formatting
information such as the Unicode characters for the decimal point as well as the digits themselves.
GetDefaultL ocale() returns a pointer for dL4 standard numeric formatting (essentially ASCII in
Unicode).

Structure LOCALE is defined in strings/strings.h

RETURN VALUE
apointer to a statically allocated LOCALE structure
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NAME
InitStrings - Initialize strings package
SYNOPSIS
#i ncl ude <strings/strings. h>
void InitStrings(void)
DESCRIPTION
Initialize global variables for string handling package and perform assertions of package assumptions.
This should be invoked before using any dL 4 strings functions.
SEE ALSO

ShutdownStrings()
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NAME

SYNOPSIS

DESCRIPTION

String Functions 138

Unicode Character Functions

#i ncl ude <strings/strings. h>

nt 1sUcAsc(UN CODE c)

nt 1 sUcAscAl num UNI CODE c)
nt 1sUcAscAl pha( UNI CODE c)
nt 1sUcAscDi git(UN CODE c)
nt 1 sUcAscLower (UNI CODE c)
nt 1 sUcAscUpper ( UNI CODE c)
nt 1sUcDi git(UN CODE c)

nt | sUcLower (UNI CODE c)

nt 1sUcM nus(UNI CODE c)

nt 1sUcPl us( UNI CODE c)

nt | sUcSpace( UNI CODE c)

nt 1 sUcUpper (UNI CODE c)

nt 1sUcXDi git(UN CODE c)

nt 1 sUcWhiteSpace( UN CODE c)
UNI CODE ToUcLower ( UNI CODE c)
UNI CODE ToUcUpper ( UNI CCDE c)
char UcToAscLower ( UNI CODE c)
char UcToAscUpper ( UNI CODE c)

IsUcAsc()/1sUcAscAlpha()/1sUcAscAlnum()/IsUcAscLower()/IsUcAscUpper() determines whether its
argument isavalid ASCII character/letter/alpha-numeric/ASCII lower/upper case |etter.

IsUcDigit() and IsUcXDigit() determine whether its argument is a valid Unicode decimal or hexadecimal
digit and if so returnsits integer value (base zero, not ASCII ‘0').
IsUcMinus()/1sUcPlus()IsUcSpace() determines whether its argument is a valid Unicode minus/plus/space.

UcToAscLower()/UcToAscUpper() transates an Unicode upper/lower case letter (in the ASCII range) to
ASCII lower/upper case. Any other character is unaffected. Thisisidentical to the ToAscLower() and
ToAscUpper() functions except that an Unicode argument is used instead of a char argument.

ToUcLower() and ToUcUpper() are identical to UcToAscLower() and UcToAscUpper() except that an
Unicode valueis returned instead of a char value.

IsUcAscLower() and IsUcLower() a are the same function.
IsUcAscLower() are IsUcUpper() are the same function.

IsUcWhiteSpace() determines whether its argument is a Unicode white-space character. White-space is
defined asfollows:

Unicode value | Description
0x0009 Horizontal Tab
0x000a Line Feed
0x000b Vertical Tab
0x000c Form Feed
0x000d Carriage Return

RESTRICTIONS

IsUcAscLower(), IsUcAscUpper(), UcToAscLower(), and UcToAscUpper() are optimized to assume their
arguments are in the ASCII range. Their behavior is undefined when passed non-ASCI| characters.
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RETURN VALUE

SEE ALSO

IsUcAsc(), IsUcAscAlnum(), IsUcAscAlpha(), IsUcAscDigit(), I sUcAscL ower (), 1sUcAscUpper (),
IsUcMinus(), IsUcPlus(), IsUcSpace(), IsUcwWhiteSpace()
0 False.
10 True.
IsUcDigit(), 1sUcXDigit()
-1 not a digit
>=0 Isadedimal digit (0-9) or a hex digit (0-15)
UcT oAscL ower (), UcToAscUpper ()
(altered character)

ToAscLower(), ToAscUpper(), Case Conversion, Par seW SCltem(), SkipwW SCltem(),
SkipUcWhiteSpace()
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NAME
LongToUc - Convert long to Unicode string
SYNOPSIS
#i ncl ude <strings/strings. h>
size_t LongToUc(UNI CODE *s, size_t n, long v)
DESCRIPTION
LongToUc() converts the long value ‘v’ to a Unicode string beginning at performed in base 10. If the
destination string is too small to hold the converted value, LongToUc() returns (size _t)0, with ‘s
unchanged.
RETURN VALUE
(size )0 String 's too small to convert 'v'.
size t Number of Unicode characters output (excluding null).
SEE ALSO

UcToLong(), UcToULong(), ULongToUc(), ULongToUcOctal(), ULongToUcHex()
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NAME
AddToNameTable - Add name to name table
CreateNameT able - Create name table
FreeNameT able - Free nametable
SearchNameT able - Lookup name in name table

SYNOPSIS
#i ncl ude <strings/strings. h>

i nt AddToNameTabl e( NAMETABLE *tbl, const void *nane, size_t n,

const void *val ue)

i nt CreateNaneTabl e( NAMETABLE *tbl, size_t val uesize, size_t increnent)
voi d FreeNaneTabl e( NAMETABLE *t bl )

i nt SearchNaneTabl e(void *val ue, NAMETABLE *tbl, const void *nane,
size_t n)

DESCRIPTION
The name table associates aname, which isabinary object, with avalue, which is another binary
object. Each value must be the same size: be of any size between 0 and USHRT_MAX inclusive. The
size of eachentry isrounded up to an integral number of unsigned shorts to align the name length.

Name Tables are similar to Association Tables except that Name Tables store more than just Unicode
character tranglations. Also, Association Tables are faster when saving more than afew items and they
should be used for Unicode tranglations.
CreateNameT able() initializes aName Table by setting the value size and alocating the store table.
AddToNameTable() adds 'name’ of length 'n’' of leng units) and value
SearchNameT able() searches the name table for ‘name’ of length ‘n’ (sizeof() units). If found, copy
the associated valueto ‘*value'.
FreeNameT able() deallocates all memory used in a nametable.

RETURN VALUE
0 Success.

-1 Failure. Name already exists (AddToNameTable()) or does not exist
(SearchNameTable()). Use GetError() for error code.

SEE ALSO
Association Tables
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MAME ParseOctHexChar - Convert an octal or hex Unicode string into a Unicode character.
SYNOPSIS

#i ncl ude <strings/strings. h>

UNI CODE Par seCct HexChar (const UNI CODE **ptr)
DESCRIPTION

This function converts a Unicode string into a Unicode character. The string must contain either an
octal or hex number in Unicode string form and surrounded by a delimiting character. This delimiting
character may be any Unicode character, but normally “ isused. If thereis an error in the number (i.e. a
bad digit), the Unicode delimiter is returned.

The encoded octal/hex value must fit in a single Unicode character. Therefore, the maximum value that
can be converted is Oxffff = 0177777 = 65535. The minimum is 0.

Hex numbers must begin with *x’.

Examples:

hex: \Ox1R\ zxel2az (=0xel2a) “0x123"

octal: \233\ z234z “14040"

On successful return, ptr points to the terminating delimiter.

If an error occurred, ptr is unchanged.

RETURN VALUE
X Converted Unicode character, Unicode delimiter (ie: Unicode\') if error

SEE ALSO
Par seSymbol(), Unicode character functions
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NAME

Par seSymbol - Convert an Unicode symbol into ASCII

Par seNSymbol - Convert an Unicode symbol into ASCII
SYNOPSIS

#include <strings/strings.h>

size t ParseSymbol(char *dest, const UNICODE **src, size t maxien)

size t ParseNSymbol(char *dest, size_t destsiz, const UNICODE **src, size t srclen)
DESCRIPTION

Convert the Unicode symbol at *src to ASCII and store at *dest. The symbol may begin with either an
alphabetic character or (UNICODE)’_’, but not adigit.

RETURN VALUE
X 0 if error, otherwise set to the length of the converted ASCII string (in *dest). The
converted ASCII string is copied into here. *src is set to point to the next Unicode
character after the symbol just parsed.

SEE ALSO
ParseOctHexChar (), Unicode character functions
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NAME

ShutdownStrings - Shutdown strings package
SYNOPSIS

#i ncl ude <strings/strings. h>

voi d Shut downSt ri ngs()
DESCRIPTION

Shutdown string package.
SEE ALSO

I[nitStrings()
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MAME SkipUcWhiteSpace - Skip over UNICODE white space characters
SYNOPSIS

#i ncl ude <strings/strings. h>

const UNI CODE * Ski pUcWi t eSpace(const UN CODE *s)

const UNI CODE * Ski pNUcWhi t eSpace(const UNI CODE *s, size_t n)
DESCRIPTION

Advance UNICODE pointer ‘s’ until a non-whitespace character is found.

RETURN VALUE
X UNICODE pointer to next non-white-space character or end of string

SEE ALSO
I sUcW hiteSpace()
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NAME
ToAscLower - Translate an ASCII character to ASCII lower case
ToAscUpper - Transate an ASCII character to ASCII upper case
SYNOPSIS
#i ncl ude <strings/strings. h>
char ToAscLower (char c)
char ToAscUpper (char c)
DESCRIPTION
ToAscLower()ToAscLower()/ translates an ASCII upper/lowercase letter to ASCII lower/upper case. Any
other character is unaffected. Thisisidentical to UcToAscLower() and isidentical t except that a char
argument is used instead of an Unicode argument.
SEE ALSO

Unicode character functions, Case Conversion
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NAME
UL ongToUc - Convert unsigned long to Unicode string
UL ongToUcHex - Convert unsigned long to Unicode Hexadecimal string
UL ongToUcOctal - Convert unsigned long to Unicode Octal string
UL ongToUcBaseN - Convert unsigned long to Unicode base-N string
ULongToUcRJust - Convert unsigned long to right justified Unicode string
SYNOPSIS
#i ncl ude <strings/strings. h>
size_t ULongToUc(UNI CODE *s, size_t n, unsigned |ong v)
size_t ULongToUcHex(UNI CODE *s, size_t n, unsigned |ong v)
size_t ULongToUcCctal (UNI CODE *s, size_t n, unsigned |ong v)
size_t ULongToUcBaseN(UNI CODE *s, size_t n, unsigned |long v, int base)
size_t ULongToUcRJust (UNI CODE *s, size_t n, unsigned long ul, size_t
wi dt h)
DESCRIPTION

UL ongToUc() converts the unsigned long value ‘v’ to a Unicode string beginning at ‘s’. ‘n’ givesthe
size of thedestination string ‘s'. Conversion is performed in either decimal, octal, hex, or a specified
base (2 - 36). If the destination string istoo small to hold the converted value, UL ongToUc() returns
(size t)0, with ‘s’ unchanged.

ULongToUcRJust() right justifies the conversion within afield of ‘width’ characters.
RETURN VALUE

(size )0 String 's too small to convert 'v'.
size t Number of Unicode characters output (excluding null).

SEE ALSO
LongToUc(), UcToL ong(), UcToUL ong()
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UcAscClCompare - Case-insensitive Unicode to ASCII string compare
UcAscCINCompare - Case-insensitive Unicode to ASCII string compare (length limited)
UcAscCompare - Compare Unicode string with ASCII string

UcAscNCompare - Comparestwo ASCII Unicode strings for equality (Ilength limited)

SYNOPSIS
#i ncl ude <strings/strings. h>

i nt UcAscCl Conpar e(const UNI CODE *s1, const char *s2)
i nt UcAscCl NConpar e(const UNI CODE *sl1, const char
i nt UcAscConpare(const UNI CODE *sl1, const char *s2)
i nt UcAscNConpare(const UNI CODE *s1, const char

DESCRIPTION

These functions compare Unicode string s1 against character string s2 stopping after the NULL.

String Functions

Functions UcAscCINCompar () and UcAscNCompar g() stop after n Unicode charactersif the strings

are equal. (They stop before that if the strings are not equal.)

The comparison is case-insensitive for functions UcAscCl Compar &) and UcAscCINCompar €().

RESTRICTIONS
Assumes *sl1 and *s2 are terminated by aNULL character.

RETURN VALUE

The result is< 0, ==0, or > 0 when sl isless than, equal to, or greater than s2. Unicode characters

outside the ASCII range are considered greater than.

SEE ALSO
Comparing ASCII Strings, Comparing Unicode Strings
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NAME

UcClCompare - Case-insensitive Unicode string compare

UcCINCompar e - Case-insensitive Unicode string compare (length limited)

UcCompare - Comparestwo Unicode strings for equality

UcNCompare - Comparestwo Unicode strings for equality (length limited)
SYNOPSIS

#i ncl ude <strings/strings. h>

i nt UcCl Conpar e(const UNI CODE *s1, const UN CODE *s2)

i nt UcCl NCompar e(const UNI CODE *sl1, const UNI CODE *s2,

i nt UcConpare(const UNI CODE *s1, const UNI CODE *s2)

i nt UcNConpar e(const UNI CODE *s1, const UN CODE *s2,
DESCRIPTION

These functions compare Unicode string *s1 against Unicode string * s2 stopping after the NULL.

Functions UcCINCompar &) and UcNCompar &) stop after n Unicode characters if the strings are equal.

(They stop before that if the strings are not equal.)

The comparison is case-insensitive for functions UcCl Compar &) and UcCINCompare(). All other

comparisons are case-sensitive.

RESTRICTIONS
Assumes *s1 and *s2 are terminated by a Unicode NULL character.

RETURN VALUE

The result is< 0, ==0, or > 0 when sl isless than, equal to, or greater than s2.

SEE ALSO
Comparing ASCII strings, Comparing Unicode and ASCII strings
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NAME

UcCopy - Copy Unicode strings

UcNCopy - Copy Unicode strings (Iength limited)
SYNOPSIS

#i ncl ude <strings/strings. h>

size_t UcCopy(const UNI CODE *s1, const UNI CODE *s2)

size_t UcNCopy(const UNI CODE *s1, const UNI CODE *s2, size_t n)
DESCRIPTION

UcCopy() copies Unicode characters from *s2 to *s1 stopping after copying the NULL.

UcNCopy() copies exactly n characters from *s2 to *s1, truncating *s2 or adding null charactersto *s1 if
necessary. The result is not null-terminated if the length of *s2 is n or more.

RESTRICTIONS
Assumes *s2 is terminated by a Unicode NULL character.

RETURN VALUE
size t Number of characters copied, excluding the NULL.

SEE ALSO
AscUcCopy(), ConvertFromUnicode(), ConvertToUnicode()

dL4 User CALL And Driver Implementation GuideO 150



String Functions 151

NAME
UcHexToBinary - Convert Unicode string of hexidecimal digits to binary
SYNOPSIS
#i ncl ude <strings/strings. h>
size_t UcHexToBi nary(BYTE *dest, size_t destsize, const UN CODE
**ternptr, const UNI CODE *srcptr, size_t srcsize)
DESCRIPTION

UcHexToBinary() converts the Unicode string of hexadecimal digits ‘srcptr’ of length *srcsize’ to an
array of binary bytesin ‘dest’. UcHexT oBinary() returns the number of bytes stored in ‘dest’ and sets
‘termptr’, if not NULL, to point at the first character in ‘srcptr’ that wasn’t converted. The conversion
stops at the first non-hexadecimal character pair in or at the end of ‘dest’.

RETURN VALUE
Returns the number of bytes stored in 'dest’

SEE ALSO
LongToUc(), UcToULong(), ULongToUc(), ULongToUcOctal(), ULongToUcHex()
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SYNOPSIS

DESCRIPTION
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UcL ength - Length of a Unicode string
UcNL ength - Length of a Unicode string (Iength limited)

#i ncl ude <strings/strings. h>

size_t UcLengt h(const UN CODE *s)
size_t UcNLengt h(const UNI CODE *s, size_t n)

These functions determine length of its argument, excluding the NULL, in Unicode characters.

UcNL ength() determines length of its argument, excluding the NULL, in Unicode characters, up to n
characters.

RESTRICTIONS

Assumes athe string is terminated by a Unicode NULL character.

RETURN VALUE

Length in Unicode characters.
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SYNOPSIS

DESCRIPTION
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UcNSear ch - Length-limited UNICODE string search
UcCINSearch - Length-limited case-insensitive UNICODE string search

#i ncl ude <strings/strings. h>

const UNI CODE *UcNSear ch(const UNI CODE *s, size_t ssize, const UN CODE
*t, size_t tsize)

const UNI CODE *UcCl NSear ch(const UNI CODE *s, size_t ssize, const UN CODE
*t, size_t tsize)

UcNSear ch() searches the Unicode string s of size ssize for a substring matching the Unicode target string
t which is of sizetsize. UcCINSear ch performs a case-insensitive search. Both s and t may be terminated
by aUnicode* * and thus they may be shorter than ssize or tsize.

RETURN VALUE

SEE ALSO

Returns a pointer to the matching substring ins. If a match is not found, NULL is returned.

UcNCompar &), UcCINCompar &)
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MAME UcT oBoolean - Convert Unicode string to integer boolean value
SYNOPSIS

#i ncl ude <strings/strings. h>

i nt UcToBool ean(const UNI CODE *s, const UNI CODE **ptr, size_t n)
DESCRIPTION

UcT oBaoolean() returns the integer boolean value represented by the Unicode string ‘s . ‘S is considered
to contain a boolean value if the leading characters of ‘s match any of the following strings ignoring case:

“ t” , utruen , “fal%” , u.I:n , “ Onn , 1 Offn , uyn , “y%” , “ non , 1 nu , “ On , “ 111

It isthe caller’s responsibility to check if the trailing characters are legal (for example, “fine” will match
“f”, but the caller should reject “i” as aterminator). If the value of ‘ptr’ isnot (UNICODE **)NULL, a
pointer to the character terminating the scan is returned in the location pointed to by ‘ptr’. If no boolean is
recognized, that location isset to ‘s, and zero is returned.

RETURN VALUE
Returns 0 if a FALSE valueisrecognized and 1 if a TRUE value is recognized. If no value is recognized,
a0 isreturned and the returned value in 'ptr* will equal 's.

SEE ALSO
LongToUc(), UcToLong(), ULongToUc(), ULongToUcOctal(), ULongToUcHex()
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NAME

UcToL ong - Unicode string to long
SYNOPSIS

#i ncl ude <strings/strings. h>

| ong UcToLong(const UNI CODE *s, const UNI CODE **ptr, size_t n)
DESCRIPTION

UcToL ong() returns the long integer value represented by the string of Unicode decimal digits s. If the
value of ptr isnot (UNICODE **)NULL, a pointer to the character terminating the scan is returned in the
location pointed to by ptr. If no integer can be formed, that location is set to s, and zero is returned.

RETURN VALUE
Returns the decimal value represented by s. On overflow or underflow returns LONG_MAX or
LONG_MIN.

SEE ALSO
LongToUc(), UcToULong(), ULongToUcb ULongToUcOctal(), ULongToUcHex()
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NAME
UcT oL ongBaseN - Unicode string to long Base N
SYNOPSIS
| ong UcToLongBaseN(const UNI CODE *s, const UNI CODE **ptr, size_t n,
i nt base)
DESCRIPTION

UcT oL ongBaseN() returns the long integer value represented by the string of Unicode decimal digits *s
using base, or if base is zero, the base specified by the string (“0xnn” for hexidecimal, “Onn” for octal,
otherwise decimal). If the value of ptr is not (UNICODE **)NULL, a pointer to the character terminating
the scan is returned in the location pointed to by ptr. If no integer can be formed, that location is set to s,
and zero is returned. If overflow occurs, parsing continues, but avalue of LONG_MIN or LONG_MAX
will be returned.

RETURN VALUE
Returns the value represented by s. If overflow occurs, LONG_MIN or LONG_MAX isreturned to match

the sign of the number.
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NAME

UcToUL ong - Unicode string to unsigned long
SYNOPSIS

#i ncl ude <strings/strings. h>

unsi gned | ong UcToULong(const UNI CODE *s, const UNI CODE **ptr, size_t n)
DESCRIPTION

UcToUL ong() returns the unsigned long integer value represented by the string of Unicode decimal digits
s. If the value of ptr is not (UNICODE **)NULL, a pointer to the character terminating the scan is
returned in the location pointed to by ptr. If no integer can be formed, that location is set to str, and zero is
returned.

RETURN VALUE
Returns the decimal value represented by s. On overflow returns ULONG_MAX.

SEE ALSO
LongToUc(), UcToLong(), ULongToUc(), ULongToUcOctal(), ULongToUcHex()
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NAME

AssociateUcChar - Associate a Unicode character to some data
CreateAssocationTable - Create a Unicode-to-??7? association table
FreeAssociationTable - Release al memory used by an association table
GetUcChar Association - Retrieve a Unicode character association

SYNOPSIS
#i ncl ude <strings/strings. h>

i nt Associ at eUcChar (ASSOCTABLE *at, UNI CODE uc, const void *data)
i nt CreateAssoci ati onTabl e( ASSOCTABLE *at )

voi d FreeAssoci ati onTabl e( ASSOCTABLE *at)

voi d *Get UcChar Associ ati on( ASSOCTABLE *at, UNI CODE uc)

DESCRIPTION
An “association table” is conceptually atable of (void *) to some user-defined data, indexed by Unicode
character values. An association table can be used to avoid a very sparse, statically-defined table which in
the worst case could contain 64k pointers, most of them unused.

Association Tables are similar to Name Tables except that Name Tables store binary objects and are
indexed by binary objects. Also, Association Tables are faster when saving more than a few items and
they should be used for Unicode trandations.

AssociateUcChar () modifies the association table ‘at’, such that Unicode value ‘uc’ is associated
with the pointer ‘data’.

CreateAssociationTable() initializes the table pointed to by ‘at’ as atable of empty associations; i.e.
each Unicode value is associated with (void *)0.

FreeAssociationTable() releases all memory used by an association table. The ‘at’ pointer isinvalid
after this function isinvoked.

GetUcChar Assaciation() returns the pointer associated with Unicode character 'uc' from association
table 'at'.

See file string/mnemonic.h for an example using Association Tables.

RETURN VALUE
GetUcChar Association()
void * User-defined data pointer
(void *)0 No associated data pointer exists

AssociateUcChar () and CreateAssociationT able()

0 Operation was successful
-1 Memory allocation error occurred
SEE ALSO
Name Tables
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SYNOPSIS
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InitCharSets - Initialize built in character sets

FreeCharSets - Release memory used by character sets
ConvertFromUnicode - Transate Unicode to single-byte character string
ConvertToUnicode - Transate single-byte character string to Unicode
ConvertWithCountsFromUnicode - Translate Unicode to byte character string
ConvertWithCountsToUnicode - Trandate byte character string to Unicode
GetCharSetID - Return a character set id for later use
GetUcTranslationRule- Search table for character tranglation rule
RegisterCharSet - Register anew character set

ModifyCharSet - Modify an existing character set

Register Char SetName - Register a new character set name

#i ncl ude <strings/strings. h>

voi d I nitCharSets(void)

voi d FreeChar Set s(voi d)

ssize_t Convert FronUni code( BYTE *dptr, size_t dlen, const UNI CODE *sptr,
size_t slen, CSID csid, int flags)

ssize_t Convert ToUni code( UNI CODE *dptr, size_t dlen, const BYTE *sptr,
size_t slen, CSID csid, int flags)

i nt ConvertWthCount sFromni code(size_t *dcnt, BYTE *dptr, size_t dlen,
size_t *scnt, const UNICODE *sptr, size t slen, CSID csid, int
fl ags)

i nt ConvertWthCount sToUni code(size_t *dcnt, UNI CODE *dptr, size_t dlen,
size_t *scnt, const BYTE *sptr, size_t slen, CSID csid, int flags)

CSI D Get Char Set | D( const char *csnane)

const CSXLATERULE *Get UcTransl ati onRul e(const CSXLATETBL *tbl, UN CODE
uch)

CSI D Regi st er Char Set (CHARSET * newcs)

i nt Modi fyChar Set (CSI D csid, CHARSET *newcs)

i nt Regi st erChar Set Name(const char *nane, CSID csid)

DESCRIPTION
InitChar Sets() and FreeChar Sets()

Initializes or releases the built-in character set conversion translation tables. These functions are
not normally invoked by users since they are normally called by InitStrings() and
ShutdownStrings().

ConvertFromUnicode() and ConvertToUnicode()

Translate characters from/to Unicode to/from a single-byte or multi-byte character set. ‘csid’
identifies the character set. Note that dlen and slen represent string lengths in characters, which
is not the same as byte length for the Unicode string. The ‘flags' argument may be set to
CVT_NORMAL to stop conversion on anull character, CVT_NULLS, to convert past nulls, or
CVT_TEST to trandate without any actual output.

ConvertWithCountsFromUnicode() and ConvertWithCountsT oUnicode()
Trandate characters from/to Unicode to/from a single-byte or multi-byte character set. ‘csid’

identifies the character set. Note that dlen and slen represent string lengths in characters, which
is not the same as byte length for the Unicode string. The number of source characters translated
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isreturned in scnt and the number of destination characters written is returned in dent. The
‘flags’ argument may be set to CVT_NORMAL to stop conversion on a null character,
CVT_NULLS, to convert past nulls, or CVT_TEST to translate without any actual output.

GetChar Set1D()

Scan the character set name table and return the character set ID number for the specified
character set name. The comparison of character set names is case-insensitive.

GetUcTrandationRule()

Returns a pointer to the character translation rulein ‘tbl’ which is associated with UNICODE
character ‘uch’. If there is no associated rule, a null pointer is returned.

Restrictions: The rulesin ‘tbl->Rules’ must be sorted by Start character in ascending order with

no overlapping ranges. That is:
rule[n].Start <= rule[n].End < rule[n+1].Start

‘tbl->DimOfRules must be the number of elements in ‘tbl->Rules'.

Register Char Set()

Saves a new user-defined character set for later use by ConvertTo/FromUnicode(). newcs must
be aready set up in your routine. It is added to TABLE Char Sets.

Character set names are registered separately using function Register Char SetName().

The internal character set ID isreturned by this function and may immediately be used in callsto
ConvertTo/FromUnicode(), though you should register at least one name for the set as well.

M odifyChar Set()

Replaces the current definition of an existing character set with a new definition set for later use
by ConvertTo/FromUnicode(). newcs must be already set up in your routine.

Register Char SetName()

Links a character set name with a character set. The character set must have been already
registered using Register Char Set(). After a character set name is registered, that name may be
used in subsequent callsto GetChar Setl D().

The pre-defined (stock) character sets are:

"EBCDI C"
"EBCDI C 037"
" UTE- 8"

Nane Char Set Id
"ASCI " CSI D ASCl |
"US- ASCI " CSI D ASCl |

"1 SO 646" CSI D ASCl |

" ANS| " CSI D ANSI 1
"ANSI Latin 1" CSI D ANSI 1

"] SO 8859-1" CSI D ANSI 1
"IRI S CSIDIR'S
"IRIS-ASCl " CSIDIR'S

"uni Basi c" CSI D _UNI BASI C
"uni Basi c- ASCI | " CSI D _UNI BASI C
"1 BM Code Page 437" CSI D | Bw37

"1 BM Code Page 850" CSI D_| BMB50
"W ndows" CSI D _M51252
"W ndows Code Page 1252" CSI D _M51252

CSI D_EBCDI C037
CSI D_EBCDI C037
CSI D_UTF8
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RETURN VALUE
ConvertFromUnicode() and ConvertToUnicode()
>=0 Copy successful, x characters written to destination string.
-1 Error, unable to translate one or more characters.

ConvertWithCountsFromUnicode() and ConvertWithCountsT oUnicode()

>=0 Copy successful, scnt contains the number of source characters translated and
dcnt contains the number of destination characters written.
-1 Error, unable to translate one or more characters. scnt contains the number of

source characters successfully translated and dent contains the number of
destination characters written.

GetChar Setl D() and Register Char Set()
X Character set id number
NO_CSID Character set isnot registered or memory allocation error

M odifyChar Set()
>=0 Character set successfully modified
-1 Unable to modify character set csid: character set is not registered

GetUcTrandationRule()
(CSXLATERULE *)0  No matching rule exists
(CSXLATERULE *)x  Pointer to the translation rule for the character

Register Char SetName()
>=0 Name successfully added
-1 Unable to save character set name: duplicate name or other error

SEE ALSO
Character Sets (Defining New Character Sets), Comparing ASCII Strings, Comparing Unicode and
ASCII StringsbComparing Unicode Strings, Copying ASCI1 Charactersto Unicode, Copying
Unicode Characters, Length of Unicode Strings
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NAME
Mnemonic Functions
SYNOPSIS
#i ncl ude <strings/strings. h>
#i ncl ude <strings/ menonic. h>
i nt I sMhenoni c(UNI CCDE c)
i nt I sMenoni cPar m( UNI CODE c)
BYTE Get Mnenoni cPar nDat a( UNI CODE c)
size_t LongToMhenoni cParn{ UNl CODE *s, size_t n, long v)
UNI CODE MakelMhenoni cPar n{ BYTE c)
| ong Mnhenoni cPar nfoLong(const UNI CODE *s, const UNI CODE **ptr, size_t n)
i nt IsContinuedPar m{ UNI CODE c)
BYTE Get Cont i nuedPar nDat a( UNI CCDE c)
UNI CODE MakeCont i nuedPar m( BYTE c)
UNI CODE Sear chMhenoni c(const UNI CODE *src, size_t |en)
voi d I nitMenoni cAssoci ations(voi d)
const char *Get Associ at edivhenoni ¢c( UNI CODE uc)
voi d FreeMienoni cAssoci ati ons(voi d)
DESCRIPTION

These are general functions for use with DCI Mnemonics:

I sM nemonic()
Tests an Unicode character and returns true if it contains a DCI Mnemonic. Refer to
strings/mnemonic.h for alist of DCI Mnemonics.

Sear chM nemonic()
Convert a Unicode text mnemonic (such as'CS' or 'BP) into its single Unicode character
representation. See GetAssociatedM nemonic()

These functions allow a program to convert from UNICODE characters to ASCII text:

I nitM nemonicAssociations()
The UNICODE-character-to-ASCIl mnemonic descriptions are stored in an association table,
which must be initialized before it can be used. Release the table using
FreeM nemonicAssociations().

GetAssociatedM nemonic()
This function complements Sear chM nemonic() described above and takes an UNICODE
character as an argument and translates it into atext mnemonic. (Any UNICODE character
may be converted. If no specific mnemonic is defined, one will be created.)

FreeM nemonicAssociations()
Releases the memory used by the UNICODE-character-to-ASCI| association table. Y ou should
invoke this function before exiting a program (if 1nitM nemonicAssociations() was invoked).

These functions are meant to be used in conjunction with parameterized Mnemonics. They encode,
decode, or test Unicode characters to seeif they contain mnemonic information:

I sM nemonicParm() and | sContinuedPar m()
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Check if an Unicode character contains (or continues) mnemonic parameter data.

GetM nemonicParmData() and GetContinuedPar mData()
Return the actual (or continued) mnemonic information. Thisis actually the low byte of the
Unicode character.

M akeM nemonicPar m() and M akeContinuedPar m()
Convert byte values into the appropriate Unicode character. The datato convert should be>= 0
and <= 255 in order to fit into the low byte of the Unicode character, however thisis not verified.
(If you invoke these functions with a number outside that range, the resulting Unicode character
will not be recognized properly.)

L ongT oM nemonicPar m()
Convertsthe long value ‘v’ to a mnemonic parameter string beginning at ‘s’ ‘n’ gives the size of
the destination string converted value, L ongT oM nemonicPar m() returns (size_t)0, with
Warning: The conversion process assumes twos-complement arithmetic.

M nemonicParmT oL ong()
Returns as along the (signed 32-bit) integer value represented by the UNICODE parameter
mnemonic string *s. A pointer to the character terminating the scan is returned in the location
pointed to by ptr. If no integer can be formed, that location is set to s, and zero is returned.
Warning: the conversion process assumes twos-complement arithmetic.

Generally, the Mnemonic information is converted into a signed 32-bit value for further processing. Here
is a code sample that converts a string of Mnemonic Unicode characters into usable form. The information
isfirst decoded into an unsigned value in order to prevent an overflow condition:

I NT32 mmenoni cval ue; U NT32 parm UN CODE uch, *s; int |en;

len = ...; [/* length of decoded paraneter */
parm = Get Mhenoni cPar nDat a(uch) ;
for (; len & IsContinuedParm *s); --len, ++s)

parm = (parm << 8) | GetContinuedParnData(*s);
/* protect ourselves on machines where UNTI32 is actually > 32 bits. */
if (parm& ((UNT32)1 << 31))

parm |= ((INT32)-1 << 31);
mmenoni cval ue = (1 NT32) parm

RETURN VALUE
I nitM nemonicAssociations(), FreeM nemonicAssociations()
void
GetAssociatedM nemonic()
(BYTE*)O Error occurred

X BY TE pointer to a static area containing the mnemonic
Sear chM nemonic()
X Unicode Mnemonic character

NO_UCCHAR Unable to convert Unicode string to DCI Mnemonic
I sMnemonic(), |sMnemonicPar m(), IsContinuedParm()
0 = False
10 =True
GetM nemonicParmData(), GetContinuedPar mData()
The parameter portion (ie: lower byte) of the Unicode character.
M akeM nemonicPar m(), MakeContinuedPar m()
The DCI Mnemonic parameter value as an Unicode character
L ongT oM nemonicPar m()
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(size )0 String 's too small to convert 'v' or 'v' is outside the range of signed 32-bit
numbers.
X Number of Unicode characters output
M nemonicParmT oL ong()
X Parameter value
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Chapter 7 — Error Functions

The error functions are used to set and access the current dL4 error code and error message. The error
library as defined by the error/errors.h include file does not contain any public structure definitions. All
structure types defined by error/errors.h should be manipulated only via dL4 runtime library functions and

never directly accessed or modified. Any direct access or manipulation may cause compatibility problems
in future releases of dL4.
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NAME

SYNOPSIS

DESCRIPTION

Error Functions

AddError - Append the BASIC error number

AddErrorLong - Append the BASIC error number and include a number
AddErrorASCIl - Append the BASIC error number and include ASCII text
AddErrorUnicode - Append the BASIC error number and include Unicode text
AddErrorBinary - Append the BASIC error number and include binary data

i nt
i nt
i nt
i nt
i nt

AddEr r or ( ERRORNUM e)

AddEr r or Long( ERRORNUM e, long 1)

AddEr r or ASCl | (ERRORNUM e, const char *s)

AddEr r or Uni code( ERRORNUM e, const UN CODE *s)
AddEr r or Bi nar y( ERRORNUM e, const BYTE *p, size_t n)

166

Append the global BASIC error number to the existing error information. Error numbers are defined in
<error/errors.h> and are prefixed with BE_. AddError()’sreturn valueis aways -1, and can be used as
the argument of areturn() control structure. For example:

RETURN VALUE

SEE ALSO

-1

return( AddError ASClI | (BE_BAD, " Somet hi ng bad happened! ")) ;

Always returns -1; thisdoes not mean AddError () failed.

ErrorMessage()
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NAME

ErrorMessage - Return error message
SYNOPSIS

#i ncl ude <error/errors. h>

const UNI CODE *Error Message( ERRORNUM er r or code)
DESCRIPTION

Return a UNICODE pointer to a statically allocated area containing the null terminated error message for
the specified error.

RETURN VALUE
(UNICODE*) 0 Illegal error code specified
X UNICODE pointer to static area containing message
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NAME

FatalError - Flag afatal error

FatalErrorLong - Flag afatal error and include a number
FatalErrorASCII - Flag afatal error and include ASCII text
FatalErrorUnicode - Flag afatal error and include Unicode text
FatalErrorBinary - Flag afatal error and include binary data

SYNOPSIS
#i ncl ude <error/errors. h>

i nt Fatal Err or (ERRORNUM e)

int Fatal ErrorLong(ERRORNUM e, long |)

int Fatal Error ASCl | (ERRORNUM e, const char *s)

i nt Fatal ErrorUni code( ERRORNUM e, const UNI CODE *i)

i nt Fatal ErrorBi nary(ERRORNUM e, const BYTE *p, size_t n)

DESCRIPTION
Set the global BASIC error number to the specified error, to indicate an error has occurred. Error numbers
are defined in <error/errors.h> and are prefixed with BE_. FatalError should be used to flag atotally
unexpected event, such as falling into the default case of a switch block or getting an unexpected value
from a system call. These functions replace TrapOlnRun(), which is no longer supported. In addition,
FatalError*() aso automatically saves the source filename and line number for later reference.

FatalError ()’ sreturn valueis always -1, and can be used as the argument of areturn() control structure.
For
example:

return(Fatal ErrorLong(BE_SYSERRNO, (Il ong)errno));

RETURN VALUE
-1 Always returns -1; this does not mean FatalError() failed.

SEE ALSO
ErrorMessage(), SourceError()
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NAME
GetError - Get the last BASIC error number
GetError Text - Get the current BASIC error text
SYNOPSIS
#i ncl ude <error/errors. h>
ERRORNUM Cet Error ()
MEMHND Cet Er r or Text ()
DESCRIPTION

Get the current BASIC error number or text set by SetError(), etc. The text referenced by
GetErrorText() may include information on more than one error. Error numbers are defined in
<error/errors.h> and are prefixed with BE_.

RETURN VALUE

GetError()
0 No BASIC error has occurred
=0 Thelast BASIC error number
GetError Text()
X Memory handle for the actual error message text
SEE ALSO
ErrorMessage()
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NAME
InitError - Initialize Error package
SYNOPSIS
#i ncl ude <error/errors. h>
void InitError(void)
DESCRIPTION
Initialize global variables for the Error package and perform assertions of package assumptions.
SEE ALSO

ShutdownError()
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NAME

SYNOPSIS

DESCRIPTION

Error Functions

OverrideError - Replace the BASIC error number

OverrideErrorLong - Replace the BASIC error number and include a number
OverrideErrorASCIl - Replace the BASIC error number and include ASCII text
OverrideErrorUnicode - Replace the BASIC error number and include Unicode text
OverrideErrorBinary - Replace the BASIC error number and include binary data

#i ncl ude <error/errors. h>

i nt
i nt
i nt
i nt
i nt

OverrideError XXXX() is used after an error has occurred to change the error number to ‘error’.

Overri deError ( ERRORNUM e)

Overri deError Long( ERRORNUM e, |ong |)

OverrideError ASCl | (ERRORNUM e, const char *s)

Overri deError Uni code( ERRORNUM e, const UNI CODE *s)
Overri deErrorBi nary( ERRORNUM e, const BYTE *p, size_t n)
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Normally, it is used to change a generic error code to a more specific error code. OverrideError () will
not change the error number if the existing error code is an exception code such as BE_INTERRUPT.
Error numbers are defined in <error/errors.h> and are prefixed with BE_.

OverrideError XXXX()'s return value is always -1, and can be used as the argument of areturn() control
structure. For example:

RESTRICTIONS
OverrideError() can only be called after an error has occurred and SetError () has been used to set
the error code.

RETURN VALUE

SEE ALSO

-1

return(OverrideError(BE_BADFI LETYPE) ) ;

Always returns -1; this does not mean OverrideError () failed.

ErrorMessage()
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NAME
PutError Text - Display the current error message
SYNOPSIS
#i ncl ude <error/errors. h>
voi d Put Error Text (voi d)
DESCRIPTION
Displays the current error message. his may actuallyinclude more than one error of AddError* () has been
used.
SEE ALSO
ErrorMessage()
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SetError - Set the BASIC error number

SetErrorLong - Set the BASIC error number and include a number
SetErrorASCII - Set the BASIC error number and include ASCII text
SetErrorUnicode - Set the BASIC error number and include Unicode text
SetErrorBinary - Set the BASIC error number and include binary data

#i ncl ude <error/errors. h>

NAME

SYNOPSIS
i nt
i nt
i nt
i nt
i nt

DESCRIPTION

Set Er r or ( ERRORNUM e)

Set Error Long( ERRORNUM e, long |)

Set Error ASCl | (ERRORNUM e, const char *s)

Set Er r or Uni code( ERRORNUM e, const UNI CODE *s)

Set Err or Bi nar y( ERRORNUM e, const BYTE *p, size_t n)
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Set the global BASIC error number to the specified error, to indicate an error has occurred. Error numbers
are defined in <error/errors.h> and are prefixed with BE_. SetError()’sreturn value is aways -1, and can
be used as the argument of areturn() control structure. For example:

RETURN VALUE
-1

SEE ALSO

return(Set ErrorLong(BE_SYNTAX, |ineno));

Always returns -1; this does not mean SetError () failed.

ErrorMessage()
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NAME

ShutdownError - Shutdown Error package
SYNOPSIS

#i ncl ude <error/errors. h>

voi d Shut downEr r or (voi d)
DESCRIPTION

Release global variables for the Error package.
SEE ALSO

InitError()
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NAME
SourceError - Flag a source code error
SourceErrorLong - Flag a source code error and include a number
SourceErrorASCII - Flag a source code error and include ASCI| text
Sour ceErrorUnicode - Flag a source code error and include Unicode text
SourceErrorBinary - Flag a source code error and include binary data

SYNOPSIS
#i ncl ude <error/errors. h>

i nt SourceError ( ERRORNUM e, const char *file, int line)

i nt SourceErrorLong(ERRORNUM e, const char *file, int line, long I|)

i nt SourceError ASCI | (ERRORNUM e, const char *file, int line, const char
*S)

i nt SourceErrorUni code( ERRORNUM e, const char *file, int |line, const
UNI CODE *i)

i nt SourceErrorBi nary(ERRORNUM e, const char *file, int line, const BYTE
*p, size_t i)

DESCRIPTION
Set the global BASIC error number to the specified error, to indicate an error has occurred. Error numbers
are defined in <error/errors.h> and are prefixed with BE_. SourceError* () is not normally used directly.
ed directly. calls these functions and should be used instead if possible.

SourceError()’s return value is always -1, and can be used as the argument of a return() control structure.
For example:

ret ur n( Sour ceError Long( BE_SYSERRNQ, "fi | enanme”, 123, (| ong) errno));

RETURN VALUE
-1 Always returns -1; this does not mean Sour ceError () failed.

SEE ALSO
ErrorMessage(), FatalError ()
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NAME

TrapOlnRUN() - Flag atotally unexpected condition
SYNOPSIS

#i nclude <error/errors. h>

i nt TrapOl nRUN()
DESCRIPTION

TrapOlnRun() is no longer supported.

This function is replaced by the Fatal ErrorX XXX () functions. Y ou should use them instead of this
function.

TrapOINRUN()'s return value is always -1, and can be used as the argument of a return() control structure.
For example:

return(Trap0l nRUN());

RETURN VALUE
-1 Always returns -1; this does not mean TrapOInRUN() failed.

SEE ALSO
ErrorMessage()
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NAME
SaveErrorContext - Return memory handle containing current error number and text.
Restor eError Context - Restore error number and text from saved error context.

SYNOPSIS
#i ncl ude <error/errors. h>

MEMHND SaveEr r or Cont ext (voi d)
i nt RestoreErrorCont ext ( MEVHND error hnd)

DESCRIPTION
SaveErrorContext() allocates and initializes a memory handle containing the current error context: the
error number and error text. This context can be restored (and freed) by Restor eError Context(). If not
restored, the error context must be freed by FreeM em().

SaveError Context() and Restor eError Context() are used to preserve the error number and error text
during error cleanup operations which might otherwise change them.

WARNINGS
RestoreError Context() will NOT override aBE_INTERRUPT error; it will just release the memory
handle.

RETURN VALUE
SaveError Context()
(MEMHND)O Unableto allocate memory to save context
(MEMHND)h  Memory handle of saved context

Restor eError Context()
-1 Always returns -1; this does not mean SetError () failed.

SEE ALSO
ErrorMessage(), GetError()
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Chapter 8 — Item Functions

The item functions are used to perform various operationson I TEM values. Theitems library as defined
by the items/items.h include file does not contain any public structure definitions. All structure types
defined by items/items.h should be manipulated only via dL4 runtime library functions and never directly
accessed or modified. Any direct access or manipulation may cause compatibility problemsin future
releases of dL4. The one exception to thisrule is that the “Data” member (variable.Data) of an ITEM
value can be directly accessed to get avoid pointer to the value of the ITEM.

AnITEM valueisageneral purpose descriptor which is used by user defined CALLS, functions, or
drivers to access variables and values passed by adL4 program. All ITEM vaues have one of the
following types:

ITYP_NULL No value

ITYP NUMBER Numeric value of INFMT_ xxxx format

ITYP CHARACTER | Unicode string of dimension DimOfCltem() and length L engthCltem()
ITYP DATE Date value of IDFMT_xxxx format

ITYP_ UNKNOWN Binary value of dimension DimOfUltem()
ITYP STRUCTURE Structure variable
ITYP ARRAY Array variable of dimension DimOfAltem()

The type of an ITEM can be determined by using the TypeOfltem(), IsltemNull(), IsNItem(), IsCltem(),
IsDItem(), IsUltem(), IsSItem() or IsAltem() functions. Character ITEMs correspond to dL4 string
variables (“S$") and unknown | TEM s correspond to dL4 binary variables (“B?").

Structure I TEM s describe an entire dL4 structure value. In most cases, a structure value should not be
accessed directly and the SetupM ember Item() function will be needed to create alocal ITEM that points
to anindividual structure member. Note that a member of a structure value may itself be a structure
value. The NumMembersSltem() function can be used to determine how many members exist in a
structure value.

Array ITEMsdescribe an entire dL4 array value. The following functions are used to access array
ITEMs:

IndexElementitem(), NumElementsAltem(), SetupElementitem(), and SetupBaseElementitem(). A
two dimensional matrix in dL4 isan array of arrays. If SetupElementltem() is used on atwo
dimensional matrix, the resulting ITEM will itself be an array ITEM describing the first row of the
matrix. This concept extends to three dimensional and higher dimensional arrays.
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NAME

CatString - Concatenate a character string item
SYNOPSIS

#include <itemg/items.h>

UNICODE *CatString(ITEM *pdi, const ITEM *psi, UNICODE *dp)
DESCRIPTION

CatString() copies (concatenates) all characters fromitem ‘psi’ to the selected position initem ‘pdi’. ‘dp’
points to the desired starting position in the destination string ‘pdi’.

The rules for copying character strings are rather arcane, historically rooted in IRIS Business BASIC.

As each character is copied, any null occurring in ‘pdi’ is successively “pushed-down”, i.e. preserved as
terminating the destination string. Such pushing can, at worst, place the null at the first position outside
DimOfCltem(pdi). Any such outside-of-dimension position is normally not accessible, but at |east one
always physically exists (specifically for anull).

Also, if anull occursin ‘pdi’, ‘pdi->IsSubString’ isforcibly cleared. Among other things, this servesto
tell CatWrapup() to modify its wrapup rules accordingly.

RETURN VALUE
UNICODE * Ending destination pointer (i.e. first not written), exclusive of any "pushed-down"
null.

SEE ALSO
CatWrapup(), MoveString()
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NAME

CatWrapup - Perform termination of string concatenation
SYNOPSIS

#include <itens/itens. h>

UNI CODE * Cat W apup(! TEM *pdi, UNI CODE *dp, int rawul es)
DESCRIPTION

CatWrapup() performs any necessary wrapup work related to string concatenation, presumably done by
CatString(), and primarily consisting of simple placement of anull. ‘dp’ pointsto the final (last
unwritten) position in the destination string ‘pdi’; i.e. where a null would be placed.

The rules for copying character strings are rather arcane, historically rooted in IRIS Business BASIC and
BITSBASIC.

If *pdi->IsSubString’ isfalse, anull is output to the specified destination position; else the following extra
processing is done:

If “dp’ iswithin the boundaries of ‘pdi’ (indicating the destination string is not yet full),
all characters past the end of ‘pdi’ are moved down (left) to be flush with the data just
copied (i.e. starting at ‘dp’). The ‘rawrules’ flag, if true, inhibits this moving.

RETURN VALUE
UNICODE * Ending destination pointer (i.e. first not written), one beyond the terminating null.

SEE ALSO
CatString(), MoveString()
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MAME CopyAsciiValueCltem - Copy ASCII string to character ITEM
SYNOPSIS

#include items.h

int CopyAsciiValueCltem(ITEM *dest, const char *ascii)
DESCRIPTION

Convert and copy ASCII bytesfrom *ascii’ to the character ITEM ‘dest’. is non-zero and ‘dest’ istoo
small to contain all of ‘ascii’, ‘dest’” will be reallocated to the size of *ascii’.

RETURN VALUE
0 Successful
-1 Error, use GetError () for error code

SEE ALSO
CopyValueCltem(), CopyValueUltem(), MakeCltemFromAscii(), MakeStringAscii()
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NAME

Copyltem - Copy an ITEM
SYNOPSIS

#include <itens/itens. h>

int Copyltem(| TEM *dest, const | TEM *src)
DESCRIPTION

Copyltem *src to ITEM *dest. The difference between this function and Dupltem() isthat is that merely
copies the ITEM information while Copyltem() creates a completely new and separate ITEM with a copy
of the original item’s data. After returning from Copyltem(), both items will refer to different memory
handles, which are locked.

When done with the ITEM *dest, release it using Releasel tem().
RETURN VALUE

0 Success
-1 Error occurred. Use GetError () for actual error.

SEE ALSO
Dupltem(), Releasing Items
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NAME

CopyTextLine - Translate carriage returns in text
SYNOPSIS

#include <itens/itens. h>

ssize_t CopyTextLine(l TEM *dest, | TEM *src)
DESCRIPTION

CopyTextLine copies aline of Unicode text from the item referenced by ‘src’, into the item referenced by
‘dest’, with carriage returns, if repeated, expanded to multiple characters. The resulting string is better
suited to conversion to an 8-hit character set for output to an external character stream or text file.
Processed characters are trimmed from ‘src’ (see L TrimCltem()).

RETURN VALUE
<0 Error, use GetError () for error code
n Number of characters stored in ‘ dest’

SEE ALSO
TrandateT extLing()
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NAME

SYNOPSIS

DESCRIPTION

Item Functions
CopyValueCltem - Copy Unicode string to character ITEM
CopyValueUltem - Copy BYTE array to binary ITEM
#include itens. h

i nt CopyVal ueClten(l TEM *dest, const void *src, size_t |len)
i nt CopyVal ueU tenm(l TEM *dest, const void *src, size_t |len)
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Copy ‘src’ into the ITEM ‘dest’. If *dest’ is smaller than than ‘len’ units of ‘src¢’ and dest->IsTemporary

is set, reallocate ‘dest’ to the required size.

RETURN VALUE

SEE ALSO

dL4 User CALL

0 Successful
-1 Error, use GetError () for error code

CopyAsciiValueCltem(), MakeCltemFromAscii(), MakeStringAscii(), SetupCltem(), SetupUIltem()
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NAME
DimOfAltem - Return dimension of an array ITEM
DimOfCltem - Return dimension of a character ITEM
DimOfUltem - Return dimension of an unknown ITEM
SYNOPSIS
size_t DinAlten{const | TEM *pi)
size_t DnOClten{const | TEM *pi)
size_t Dn U ten{const | TEM *pi)
DESCRIPTION

Return the size in elements (array elements, bytes, or UNICODE characters) of ITEM *pi.

RETURN VALUE

SEE ALSO

size t Dimension of item

LengthCltem()
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NAME
Dupltem - Duplicate an ITEM

SYNOPSIS
#i nclude <itens/itens. h>

void Dupltenm(| TEM *dest, const | TEM *src)

DESCRIPTION
Duplicate ITEM *src to ITEM *dest. The difference between this function and Copyltem() is that
Copyltem() creates a completely new ITEM with a copy of the item’s data while this function merely
copiesthe ITEM information. After returning from Dupltem(), both items will refer to the same memory
handle, which is locked.

For example, to create a sub-string of a Unicode character ITEM without modifying the original ITEM,
duplicate the ITEM using Dupltem(), then convert it to a sub-string using SubstringCltem(). Any
changes to the sub-string * dest will reflect in the * src, because they both refer to the same data area.

When done with the ITEM *dest, release it using Releasel tem().

SEE ALSO
Copyltem(), Releasing Items, Substrings
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NAME

FindNextW S - Find the next white-space in a Unicode string
SYNOPSIS

#include <itens/itens. h>

size_t Fi ndNext W5( const | TEM *pi )
DESCRIPTION

FindNextW () scans a Unicode string and returns the position of the first white-space character or EOS if
noneisfound. EOS is defined as either the dimension of the item (DimOfCltem()) or when a Unicode
null is reached, whichever comesfirst.

RETURN VALUE
size t The position of the first white-space character or EOS (origin 0).

SEE ALSO
SkipW SCltem(), Par seW SCltem()
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NAME

FixNItem - Convert anumeric ITEM to along
SYNOPSIS

#include <itens/itens. h>

long FixNlten(const |ITEM *item
DESCRIPTION

Return the value of the numeric ITEM *item as along.

RETURN VALUE
Long Integer value of ITEM *item

SEE ALSO
FloatNItem(), LoadNItem(), StoreNItem()
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NAME

FloatNItem - Convert along to a numeric ITEM
SYNOPSIS

#include <itens/itens. h>

int FloatNIten(I TEM *dest, |ong src)
DESCRIPTION

Convert the specified long src to the numeric type specified by ITEM *dest and store it in *dest. ITEM
*dest must already have data allocated to it.

RETURN VALUE
0 Store succeeded
-1 Store failed due to illegal format or overflow, use GetError () for error code

SEE ALSO
FixNItem(), StoreDItem(), StoreNItem()
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NAME

GetChar SetI DCltem - Lookup a character set id
SYNOPSIS

#include <itens/itens. h>

CSI D Get Char Set I DCl t em( 1 TEM * char set nane)
DESCRIPTION

GetChar Setl DCltem() looks up the character set named by the character ITEM ‘charsetname’ and
returnsits character set id, if it exists. The search of character set names is case-insensitive.

RETURN VALUE
Csid Success, 'csid' is the character set id number of the character set.
NO_CSID Error, character set not found, use GetError () for error code.

SEE ALSO
GetChar Set1D()
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NAME
Initltems - Initialize Items package
SYNOPSIS
#include <itens/itens. h>
void Initltenms(void)
DESCRIPTION
Initialize global variables for the Items package and perform assertions of package assumptions.
SEE ALSO

Shutdownltems()
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NAME
IsltemNull - Test for null ITEM
SYNOPSIS
#include <itens/itens. h>
int IsltemNull (I TEM *item
DESCRIPTION
Returnstrue if the type of *itemisITYP_NULL. Note that thisis different than if an item simply has no
data.
RETURN VALUE
0 Item is not null
1 Item is null
SEE ALSO

MakeCltem(), MakeNItem(), Nullltem(), Releasing Items, Copyltem(), Dupltem(), Item Types
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NAME
ChangeAltemFormat - Convert numeric ITEM array to new format
ChangeNItemFormat - Convert numeric ITEM to new format
SetAltemFormat - Set numeric array ITEM format
SetNItemFormat - Set numeric ITEM format

SYNOPSIS
#i nclude <itens/itens. h>
#i ncl ude <itens/math. h>

i nt ChangeAltenformat (I TEM *item int fnt)
i nt ChangeN tenformat (I TEM *item int fnt)
int SetAltenfFormat (I TEM *item int fnt)
int SetNltenfFormat (I TEM *item int fnt)

DESCRIPTION
ChangeNItemFor mat() and ChangeAltemFormat() change the numeric format of (the array) *itemto
fmt and convert the numbers referred to by it.

SetNItemFormat() and SetAltemFor mat() set the numeric format of (the array) *itemto fmt. No datais
converted and *item should be an ITYP_NULL or ITYP_ARRAY item on entry, depending on the
function.

The *item(s) must be an existing ITEM with allocated numeric data not in use. The following conditions
must be true for any of these functions to succeed:

1. Itemmust not be an array element;

Item must have memory allocated to it;

The item’ s data must not be in use anywhere else;
The item’s data size must match the size of fi;

The old and new data format must align the same way;

© o &~ W DN

The old and new format must belong to the same number class.

RETURN VALUE
0 Format was set successfully
-1 Error, use GetError() for error code:
BE_BADPREC - Format sizes differ or data not aligned
BE VARINUSE - Datais either in use, locked, or not allocated
BE_OVERFLOW - Overflow while converting to new format

SEE ALSO
"Number Format Types' in the "dL4 Math Package"', ConvertNumbers(), NFormatSize(),
FormatAlign(), GetNumber Class()
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NAME

LengthCltem - Return the length of a Unicode string ITEM
SYNOPSIS

#include <itens/itens. h>

size_t LengthCltenm(const I TEM *item
DESCRIPTION

Return the length of the specified Unicode character string ITEM *item. The length isthe lesser of
either the dimensioned size or the number of characters preceding the terminating null character.

RETURN VALUE
size t Length in Unicode characters

SEE ALSO
Comparing Items, Searching Items, SkipWSCltem(), Substrings
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NAME

LoadDlItem - Load adate ITEM into an ACCUM

LoadNItem - Load a numeric ITEM into an ACCUM
SYNOPSIS

#include itens. h

voi d LoadDIt en{ ACCUM *dest, const | TEM *src)

voi d LoadNlt en{ ACCUM *dest, const | TEM *src)
DESCRIPTION

Load the (data) value of the date or numeric ITEM *src into the ACCUM *dest.
SEE ALSO

StoreDltem(), StoreNItem(), FixNItem(), LoadDate(), L oadAccum()
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NAME
MakeCltem - Make a new Unicode character ITEM
MakeDItem - Make a new date ITEM
MakeNItem - Make a new numeric ITEM
MakeUltem - Make a new binary string ITEM

SYNOPSIS
#i nclude <itens/itens. h>

int MakeCltenm(I TEM *item const void *src, size_t |len)
int MakeDiten(lI TEM *item const void *src, int fmt)
int MakeNlten(lI TEM *item const void *src, int fmt)
int MakeUten(lI TEM *item const void *src, size_t |len)

DESCRIPTION
MakeCltem() and MakeUltem()
Make ITEM *item from the Unicode or binary character string *src of length len. A new memory
area of len + 1 (for the terminating null) Unicode or binary charactersis allocated, locked, and
associated with *item. If src = null, the string *src is copied to the new memory area.

MakeNItem() and M akeNItem()
Make ITEM *i from the number *src of type fmt. Valid identifiers for fmt are described in sections
“Date Format Codes’ of the “dL4 Date Package” and “Number Format Types’ of the“dL4
Math Package”. A new memory areais allocated, locked, and associated with *item. If src I=null,
the value at *src is copied to the new memory area.

When done with the ITEM *item, release it using Releasel tem().

The difference between these and the SetupXXXX() functionsis that the SetupXXXX() functions create
ITEMsthat point to existing data while these functions actually copy the data to a new memory area.

RETURN VALUE
0 Successful operation
-1 Error, use GetError () for error code:
BE_MEMOFLW - Failed to allocate memory

SEE ALSO

Setting Up New Items, Releasing Items, "Date Format Codes' of the"dL4 Date Package', "Number
Format Types' in the "dL4 Math Package"
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MAME MakeCltemFromAscii - Make a character ITEM from an ASCII string
SYNOPSIS

#include itens. h

i nt MakeCltenfFromAscii (I TEM *item const char *ascii)
DESCRIPTION

Allocate and return a character ITEM containing the ASCII string. When done withthe ITEM *i t em
releaseit using Releaseltem( ) .

RETURN VALUE
0 Successful
-1 Error, use GetError () for error code

SEE ALSO
MakeStringAscii(), CopyAsciiValueCltem(), CopyValueCltem(), CopyValueUltem()
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NAME
MakeStringAscii - Convert character ITEM to binary ASCII ITEM

SYNOPSIS
#include <itens/itens. h>
int MakeStringAscii (I TEM *item

DESCRIPTION
MakeStringAscii() replaces the zero-terminated character ITEM *itemwith an ITYP_UNKNOWN
ITEM containing the ASCII equivalents of each character in the original ITEM. The function will fail and
return -1 if any characters cannot be converted to ASCII or if the new ITEM cannot be allocated. The new
ITEM will always have a zero terminator.

NOTES

The generated ASCII ITEM will lose any sub-string characteristic. When done with the ITEM *itemt,
release it using Releasel tem().

RETURN VALUE
0 ITEM converted to ITYP_UNKNOWN with ASCI| values
-1 Error, use GetError() for error code:
BE BADCHAR - Character could not be converted to ASCII
BE_MEMOFLW - Failed to allocate memory

SEE ALSO
M akeCltemFromAscii()
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NAME
MoveString - Copies Unicode character string ITEMs
SYNOPSIS
#include <itens/itens. h>
UNI CODE *MoveString(l TEM *dest, const | TEM *src, int rawules)
DESCRIPTION

MoveString is simply a combination of CatString and CatWrapup (asin CatWrapup(dest,
CatString(dest, src, dest->Date), rawrules);). Refer to those functions for more details.

RETURN VALUE

UNICODE * Ending destination pointer (i.e. first not written), one beyond the terminating null.

SEE ALSO
CatString(), CatWrapup(), Substrings
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NAME

Nullltem - Null an ITEM

Nullltems - Null several ITEMs
SYNOPSIS

#include <itens/itens. h>

void Nullltem(I TEM *item

void Nullltenms(I TEM *item int n)
DESCRIPTION

Createan ITYP_NULL item. Disassociate any existing data from ITEM *item. The disassociated datais

not freed.

Nullltems() nulls n items where *items points to the first element.
SEE ALSO

IslitemNull(), Releasing Items
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MAME NumM ember sSltem - Return number of membersin a structure ITEM
SYNOPSIS

#include <itens/itens. h>

size_t NumvenbersSltenm(const | TEM *structitem
DESCRIPTION

Return the number of membersin an ITEM that references an entire structure (IsSltem() istrue).

RETURN VALUE
size t Number of membersin the structure

SEE ALSO
SetupM emberltem(), SetupElementltem()
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NAME

ParseChar - Parse left most Unicode character from an ITEM
SYNOPSIS

#i nclude <itens/itens. h>

UNI CODE Par seChar (I TEM *src)
DESCRIPTION

Parse the left most Unicode character from ITEM *src and return it. The resulting item is now a sub-
string with its left most character missing and the remaining characters shifted left once.

RETURN VALUE
UNICODE The left most Unicode character

SEE ALSO
Removing Leading or Trailing Characters
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NAME

Par seFilespec - Parse file specifications for OPEN, BUILD, etc.

Par seFilespecOptions - Parse file specification for MODIFY
SYNOPSIS

#include <itens/itens. h>

i nt ParseFil espec(l TEM *dest, | TEM *src)

i nt ParseFil especOpti ons(I TEM *dest, | TEM *src)
DESCRIPTION

Par seFilespec() and Par seFilespecOptions() parse various sub-string items from a “file specification”
string, returning with ITEM *src advanced past all parsed items. ITEM *dest must point to an array of
MAXFILESPECITEMS items, which are setup to reference the following:

ltem Type Refersto
dest{[FILESPEC_PATH ] ITYP_CHARACTER | Pathname
dest[FILESPEC_OPTIONS ] ITYP_CHARACTER | Optionsfrom "(options)"
dest[FILESPEC_PROTECTION] ITYP_CHARACTER | Protection from "<protection>"
dest[FILESPEC_COST ] ITYP_NUMBER Cost from "$c.cc"
dest[FILESPEC_NUMRECORDS] | ITYP_NUMBER Records from "[R:L]"
dest[FILESPEC_RECORDLEN ] ITYP_NUMBER Record length from "[R:L]"
dest{FILESPEC ARGS ] ITYP CHARACTER | Arguments past the pathname

This list constitutes parameters suitable for passing to ChannelOpen(), C, etc. in the “dL4 Channel
Package”. For a detailed description of these parameters, see “Filenames and Pathnames” in the “dL4
Language Reference Manual”. When done with the ITEMs *dest, release it using Releaseltems().

Parsing stops after the pathname, which must exist. All other items may exist at most once, in any order,
and return null if not found. Any data remaining after the pathname is copied to dest[FILESPEC_ARGS]
and is also left unchanged in *src.

At least the pathname must be specified in *src in order for Par seFilespec() to succeed.
Par seFilespecOptions() requires only that at least one field is specified.

MAXFILESPECITEMS, ITYP_CHARACTER, and ITYP_NUMBER are defined in “items/items.h”.

RESTRICTIONS
*dest and *src must refer to ITYP_CHARACTER items, else results are undefined.

RETURN VALUE
Int Number of items returned (some may be null items)
-1 Error, use GetError () for error code:
BE BADFILENAME - Pathname not found or contains invalid characters
BE_FILESYNTAX - Error in parsingitems 1 -5
BE_MEMOFLW - Out of memory

SEE ALSO
Par sePathname(), ChannelOpen() and related functionsin the "dL4 Channel Package".
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NAME

Par seNumber - Parse a Unicode string ITEM for a decimal number
SYNOPSIS

#include <itens/itens. h>

#i ncl ude <mat h/ mat h. h>

size_t ParseNunber (ACCUM *dest, | TEM *src)
DESCRIPTION

Parses a decimal number from a Unicode character string ITEM *src, skipping any leading white space,
and stores the numeric value in ACCUM *dest. The resulting ITEM * src becomes a sub-string starting at
the first character past the parsed number.

RESTRICTIONS
*dest and *src must refer to an ITYP_CHARACTER item, else results are undefined.

RETURN VALUE
>0 Number of parsed Unicode characters
0 Not avalid number

SEE ALSO
ParseChar (), StringT oNumber ()
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MAME Par sePathname - Parse portable pathname from a character ITEM
SYNOPSIS

#include <itens/itens. h>

i nt ParsePat hnane(l TEM *dest, | TEM *src)
DESCRIPTION

Par sePathname() parses a pathname (actually the first field) from the string item *src’ returning with
‘src’ advanced past the pathname. The pathname is delimited by either white space or EOS. If ‘dest’ is
not a null pointer, it is setup to reference the parsed pathname. When done with the ITEM *dest, release it
using Releasel tem().

This function is intended to parse the first field of a character item. (Fields are separated by white space.)
Thisfirst field does not need to be a pathname.

If thereare no fieldsin *src (*src =="“" or al white space), *dest isset to “”. (That is, null data, not null
item.)

RESTRICTIONS
*src must refer toan ITYP_CHARACTER item, else results are undefined. *dest isinitialized to an
ITYP_CHARACTER item.

RETURN VALUE

0 Successful operation

-1 Error, use GetError () for error code:
SEE ALSO

Par seFilespec()
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MAME Par seW SCltem - Parse white space from a Unicode string ITEM
SYNOPSIS

#include <itens/itens. h>

size_t ParseWsClten(| TEM *dest, | TEM *src)
DESCRIPTION

Par seW SCltem() parses white space from the string ITEM *src returning with * src advanced past the
white space. If ITEM *dest is not anull pointer, it is setup to reference the parsed white space. When
done with the ITEM *dest, release it using Releasel tem().

RESTRICTIONS
*src must refer to an ITYP_CHARACTER item, else results are undefined. dest may be null. If dest is not
null, it must point to an ITYP_CHARACTER item.

RETURN VALUE
>0 Number of parsed Unicode characters
0 No leading white space

SEE ALSO
SkipWSCltem(), FindNextWS(), I sUcWhiteSpace()
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MAME Par seW SDelimitedCltem - Parse whitespace delimited field
SYNOPSIS

#include <itens/itens. h>

size_t ParseWsDel i mtedClten{| TEM *dest, |TEM *src)
DESCRIPTION

Par seW SDelimitedCltem() parses the first field from the string item 'src’ returning with 'src' advanced
past the field. The field is delimited by either white space or EOS. If 'dest’ is not a null pointer, it is setup
to reference the parsed field. When done with the ITEM *dest, release it using Releasel tem().

This function is intended to parse the first field of a character item. (Fields are separated by white space.)

If thereare no fieldsin *src (*src =="" or all white space), *dest isset to "". (That is, null data, not null
item.)

RESTRICTIONS
*src must refer to an ITYP_CHARACTER item, else results are undefined. *dest isinitialized to an
ITYP_CHARACTER item.

RETURN VALUE
N Number of charactersin field

SEE ALSO
Par seChar (), Par ssNumber ()
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NAME
ReallocCltem - Reallocate a Unicode string ITEM
ReallocUltem - Reallocate a binary string ITEM
SYNOPSIS
#include <itens/itens. h>
int ReallocClten{I TEM *item size_t new en)
int ReallocUten{I TEM *item size_t new en)
DESCRIPTION

Reall ocate the data area of the Unicode character or binary string ITEM *item for newlen characters plus
one for the null (for ReallocCltem()) or exactly newlen bytes (for ReallocUItem()). The contents will be
the same up to the lesser of the new and old sizes.

RESTRICTIONS
*item must refer to an ITYP_CHARACTER or ITYP_UNKNOWN item (depending on the function), else
results are undefined.

RETURN VALUE
0 Reallocation successful
-1 Error, use GetError () for error code:
BE_MEMOFLW - Failed to allocate memory
BE VARINUSE - Datais either in use, locked, or not allocated
SEE ALSO
Creating New Items

dL4 User CALL And Driver Implementation GuideO 208



Item Functions 209

NAME
Releasel tem - Release the memory for an ITEM
Releasel tems - Release the memory for several ITEMs
SYNOPSIS
#include <itens/itens. h>
voi d Rel easelten(|I TEM *iten)
void Rel easeltens(I TEM *itens, int nun)
DESCRIPTION
Releasel tem() unlocks any memory associated with ITEM *item, unlocks it, and if its temporary and has
no other locks, freesit. The resulting *item becomesal TYP_NULL item.
Releasel tems() releases num items where *items points to the first element.
SEE ALSO

Nullitem(), Nullltems()
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NAME
SetupConstCltem - Setup an Unicode character string ITEM
SetupConstUItem - Setup abinary ITEM
SetupCltem - Setup an Unicode character string ITEM
SetupDlItem - Setup adate ITEM
SetupNItem - Setup a numeric ITEM
SetupUItem - Setup a binary ITEM
SYNOPSIS
#include <itens/itens. h>
void SetupConstClten(I TEM *item UN CODE *src, size_t len)
voi d SetupConstU tem(I TEM *item void *src, size_t len)
void SetupCltem(I TEM *item UN CODE *src, size_t len)
void SetupDitem(I TEM *item void *src, int fmt)
void SetupNitem(I TEM *item void *src, int fnt)
void SetupU tem( I TEM *item void *src, size_t len)
DESCRIPTION
Setup the character/date/numeric/binary ITEM *item to describe the specified Unicode
string/date/number/binary object *src.
For SetupCltem()
The actua size of the item must be len plus one and the zero terminator must be present, though
thisis not verified.
For SetupDItem() and SetupNItem()
Valid identifiers for fmt are described in sections "Date Format Codes' of the "dL4 Date
Package" and "Number Format Types' of the "dL4 Math Package".
For SetupUltem()
Theitem sizeis set to exactly len.
The difference between these and the M akeX XXX () functions is that the M akeX XXX () functions
actually copy the data to a new memory area while these functions merely create an ITEM wrapper around
an existing data object.
SetupConstCltem() and SetupConstUCItem() are the same as SetupCltem() and SetupUItem() except
in the casting of *src to avoid a ‘const discarded' warning from some compilers.
SEE ALSO

Creating New Items, "Date Format Codes' of the "dL4 Date Package", "Number Format Types' in the
"dL4 Math Package"
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NAME
SetupM emberltem - Setup an ITEM to select amember of a structure

SYNOPSIS
#i nclude <itens/itens. h>

voi d SetupMenberlten(| TEM *nmenber, |1 TEM *structure, size_t index)

DESCRIPTION
Setup ITEM member to reference the Nth member of the structure ITEM structure. The ITEM structure
must be of type ITYP_STRUCTURE and have avalid non-null Def value. If the selected member of the
structureisitself a structure, then member will be of type ITYP_STRUCTURE and SetupM embertem()
can be used again to access its members. When done with the ITEM * member, release it using
Releasel tem().

Example: Given that sisan ITEM sdecting a structure defined by "Def Struct Rec=2%,a,b$(20),c", then
SetupM emberltem(&m, &s, 1) would set ITEM m to be a character ITEM referencing b$.

SEE ALSO
SetupElementltem(), NumM ember sSltem()
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NAME

Shutdownltems - Shutdown Items package
SYNOPSIS

#include <itens/itens. h>

voi d Shut downl t ens(voi d)
DESCRIPTION

Release global variables for the Items package.
SEE ALSO

Initltems()
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NAME
SkipW SCltem - Trim leading white space from a Unicode string ITEM
SYNOPSIS
#include <itens/itens. h>
size_t Ski pWsClten(| TEM *src)
DESCRIPTION
SkipW SCltem() trims leading white space from the string ITEM *src by advancing the ITEM’s data
pointer.

RESTRICTIONS
*src must refer to an ITYP_CHARACTER item, else results are undefined.

RETURN VALUE
>0 Number of leading Unicode characters removed
0 No leading white space

SEE ALSO
Par seW SCltem(), FindNextW S(), I sUcW hiteSpace()
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NAME
StoreDltem - Store an ACCUM into adate ITEM
StoreNltem - Store an ACCUM into a numeric ITEM
SYNOPSIS
#i nclude itens. h
int StoreDiten(| TEM *dest, ACCUM *src)
int StoreNltenm(|I TEM *dest, ACCUM *src)
DESCRIPTION

Convert the specified ACCUM *src to the date or numeric type specified by ITEM *dest and storeit in
*dest. ITEM *dest must already have data allocated to it.

RETURN VALUE
0 Store succeeded
-1 Store failed, use GetError () for error code:
BE_OVERFLOW - Invalid format or number too big.

SEE ALSO
LoadDltem(), LoadNItem(), FloatNItem(), StoreAccum(), StoreDate()
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NAME
SubstringCltem - Convert character ITEM to sub-string of itself
SubstringUltem - Convert binary ITEM to sub-string of itself
SYNOPSIS
#include <itens/itens. h>
int SubstringCltenm(I TEM *item size_t offset, size_t len)
int SubstringUten(I TEM *item size_t offset, size_t len)
DESCRIPTION

These functions are used to modify a Unicode character string or binary ITEM *item to select a sub-string
of the original item where offset is the base zero index of the start of sub-string and len isitslength
(which may be zero).

If you want to create a substring and preserve the origina string, use Dupltem() to create a duplicate item
and invoke SubstringCltem() or SubstringUltem() on the duplicated item.

RETURN VALUE
0 Successful operation
-1 Error, use GetError () for error code:
BE_PARMRANGE - offset and len exceeds string size

SEE ALSO
Dupltem(), Removing Leading or Trailing Characters
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NAME

TrandateTextLine - Translate mnemonics in text
SYNOPSIS

#include <itens/itens. h>

ssize_t Transl ateTextLi ne(l TEM *dest, |ITEM *src, unsigned int *col um)
DESCRIPTION

TrandateT extLine copies aline of Unicode text from the item referenced by ‘src’, into the item
referenced by ‘dest’, with certain special characters translated and possibly expanded to multiple
characters. The resulting string is better suited to conversion to an 8-bit character set for output to an
external character stream or text file. Processed characters are trimmed from ‘src’ (see LTrimCltem()).

‘column’ points to an unsigned int which constitutes the current “column counter” for the output stream,
meaning columnar position within the current text line. The column counter is used and updated by
TrandateT extLine() based on the characters copied.

RETURN VALUE
<0 Error, use GetError () for error code
n Number of characters stored in ‘ dest’

SEE ALSO
CopyTextLing()
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NAME

TypeOfitem - Return an ITEM'stype
SYNOPSIS

#include <itens/itens. h>

unsi gned int TypeOltenm(const | TEM *iten)
DESCRIPTION

Return the type of the ITEM *item as one of the following identifiers defined in "itemg/items.h™:

ITYP_ARRAY
ITYP_CHARACTER
ITYP_DATE
ITYP_NUMBER
ITYP_STRUCTURE
ITYP_UNKNOWN
ITYP_NULL

RETURN VALUE
Int Type of ITEM

SEE ALSO
"ltem Type"
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SYNOPSIS

DESCRIPTION

Item Functions
IndexElementitem - Adjust an ITEM to select another array element

LBoundAltem - Return the index of the first element of an array ITEM
UBoundAltem - Return the index of the last element of an array ITEM

NumElementsAltem - Return the number of elementsin an array ITEM
SetupBaseElementltem - Setup an ITEM to the first base array element

SetupElementltem - Setup an ITEM to select the first element of an array

#include <itens/itens. h>
voi d I ndexEl enentlten(l TEM *el enent, int i)

i nt LBoundAlten(const | TEM *arrayiten)
i nt UBoundAl ten(const | TEM *arrayiten)

size_t NunEl ementsAlten{const | TEM *arrayitem
Size_t SetupBaseEl enentlten(l TEM *el enent, | TEM *arr ay)

voi d Set upEl enentlten(l TEM *el enent, | TEM *arr ay)

I ndexElementltem()

218

Adjust an ITEM that currently references an array element to select thei’th element relative to

the current element. The operation is analogous to the C statement “(void) p += 1" wherepis

any pointer and i is the index value. Negative index values can be used to move backwards

through an array.
L BoundAltem() and UBoundAltem()

Returns the lower/upper bound of the index range of an array ITEM. Currently, the lower bound

isaways zero. The upper bound isindex of the last element in the array.

NumElementsAltem()

Returns the number of elementsin an ITEM that references an entire array (IsAltem() istrue).

SetupBaseElementltem()

Setup ITEM element to reference the first base element of the array ITEM array. The ITEM

array must be of type ITYP_ARRAY and have avalid non-null Def value. If the array is an array
of arrays (amulti- dimensional array), then SetupBaseElementltem() will descend to the first
non-array level of the ITEM. If the array is an array of structures, then element will have the type
ITYP_STRUCTURE. When done with the ITEM *element, release it using Releasel tem().

A base element isthe first data element of an array or matrix, as opposed to arow of a matrix (as
would be selected by SetupElementitem()).

SetupElementltem()

Setup ITEM element to reference the first element of the array ITEM array. The ITEM array
must be of type ITYP_ARRAY and have avalid non-null Def value. If the array is an array of
arrays (amatrix), then element will have the type ITYP_ARRAY and will reference the first row
of the matrix. If the array is an array of structures, then element will have the type
ITYP_STRUCTURE. When done with the ITEM *element, release it using Releasel tem().

dL4 User CALL And Driver Implementation GuideO 218



Item Functions 219
RESTRICTIONS
I ndexElementltem()
‘element’ must point at an array element with avalid Def pointer.

RETURN VALUE
LBoundAltem(), UBoundAltem(), NumElementsAltem()
X Index of first or last element of the array

SetupBaseElementltem()
X Number of elementsin all levels of the array.

SEE ALSO
SetupM emberItem()
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NAME

CompareCltem - Compare Unicode string ITEMs

CompareUltem - Compare binary string ITEMs

NativeCompareCltem - Compare Unicode string ITEMs

CompareCl Cltem - Compare Unicode string ITEMs ignoring case
CompareClAsciiCltem - Compare Unicode string ITEM to ASCII ignoring case

SYNOPSIS
#i nclude <itens/itens. h>

i nt ConpareClten{const |ITEM *a, const | TEM *b)

i nt ConpareUlten{const | TEM *a, const |TEM *b)

i nt NativeConpareClten const | TEM *a, const | TEM *D)

i nt ConpareClCltenm(const | TEM *a, const | TEM *b)

i nt ConpareCl Ascii Cltem(const | TEM *a, const char *ascii)

DESCRIPTION
Any comparison checks at most “x” elements, where “x” is the lesser of the dimensioned length of *a or
*Pb. In addition, when comparing character items the comparison stops at the first UNICODE null
character (if it hasn’t finished before that).

CompareCltem() and NativeCompar eString() are identical at thistime.
CompareCl Cltem() performs a case-insensitive comparison.

CompareClAsciiCltem() performs a case-insensitive comparison against an ASCII string.

RESTRICTIONS

CompareCltem(), NativeCompar eCltem(), CompareClCltem(), and CompareClAsciiCltem()
*aand *b must refer to an ITYP_CHARACTER item, else results are undefined.

CompareUltem()
*aand *b must refer to an ITYP_UNKNOWN item, else results are undefined.

RETURN VALUE

=0 Strings are identical
>0 *aisgreater than *b
<0 *aislessthan *b

SEE ALSO
Searching Items
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NAME
SearchCltem - Search for a Unicode string ITEM within a string
SearchUItem - Search for abinary string ITEM within a string
SYNOPSIS
#include <itens/itens. h>
ssize_t SearchCltenm(|I TEM *si, | TEM *ti)
ssize_t SearchU tenm(I TEM *si, | TEM *ti)
DESCRIPTION

Search the Unicode character or binary string ITEM *si for the first occurrence of Unicode character or
binary string ITEM *ti.

RESTRICTIONS
*s and *ti must refer to an ITYP_CHARACTER or ITYP_UNKNOWN item (depending on the function),
else results are undefined.

RETURN VALUE
Int First character position within *si matching *ti
-1 Failed search

SEE ALSO
Comparing Items
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LTrimCltem - Modify acharacter ITEM to delete leading characters
LTrimUItem - Modify abinary ITEM to delete leading elements
RTrimCltem - Modify a character ITEM to delete trailing characters
RTrimUltem - Modify abinary ITEM to delete trailing elements

#i nclude <itens/itens. h>

NAME

SYNOPSIS
i nt
i nt
i nt
i nt

DESCRIPTION

LTrinCltem(1 TEM *item
LTrimUtem(1 TEM *item
RTrinCltenm(1 TEM *item
RTrimJltenm(1 TEM *item

size_t
size_t
size_t
size_t

n)
n)
n)
n)

Item Functions

222

These functions are used to modify the Unicode character or binary ITEM *item to select a sub-string of
the original ITEM such that the first or last n bytes or Unicode characters are deleted. The resulting sub-
string may be of length zero.

RETURN VALUE
0
-1
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NAME
Item Types

Item Functions

IsAltem - Test an ITEM for type array

IsCltem - Test an ITEM for type character
IsDitem - Test an ITEM for type date

IsNItem - Test an ITEM for type number

IsSltem - Test an ITEM for type structure

IsUltem - Test an ITEM for type binary (unknown)

SYNOPSIS

#i nclude <itens/itens. h>

DESCRIPTION

nt IsAlten(I TEM *item
nt IsCltenm(I TEM *item
nt IsDitem(I TEM *item
nt IsNitem(1 TEM *item
nt IsSltem( I TEM *item
nt IsUtenm( I TEM *item

Test the specified ITEM *item for the type associated with the function used:

IsAltem() Test ITEM *itemfor type ITYP_ARRAY
IsCltem() Test ITEM *itemfor type ITYP_CHARACTER
IsDItem() Test ITEM *itemfor type ITYP_DATE
IsNItem() Test ITEM *itemfor type ITYP_NUMBER
IsSltem() Test ITEM *itemfor type ITYP_STRUCTURE
IsUltem() Test ITEM *itemfor type ITYP_UNKNOWN
RETURN VALUE
0 ITEM isnot of specific type
1 ITEM isof specific type

SEE ALSO

TypeOfitem(), IsltemNull()
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Chapter 9 — Channel Functions

The channel functions are used to perform channel operations such as opening and reading files. In
addition, channel functions provide access to dL4 communications (“SIGNAL”) and system information.
Only the channel functions and definitions documented in this chapter should be used; all other functions
and definitions are internal to dL4 and are not supported for general use.
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NAME

ChClose - Perform channel closing operations

SYNOPSIS

i nt Chd ose( DRVRCWMNDCLOSE cnd, CHANNUM chan)

DESCRIPTION

Allow the program to invoke the various file closing operation directly. These operations are normally

handled by wrapper functions.

The valid values for 'cmd' are:

Channd Functions

Symbol

Function

Description

DCL_CLEAR | (Closing Channels)
DCL_CLOSE | (Closing Channels)

Clear and close a channel
Close achannel

RETURN VALUE
0
-1

SEE ALSO

Success.

Failure. Use GetError() for error code.

ChHndClosg(), ChCitrl(), ChDirect(), ChOpen(), Closing channels
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NAME
ChCitrl - Perform genera file functions
SYNOPSIS
int ChCtrl (DRVRCMNDCTRL cnd, CHANEXPR *ce, |ITEM *itens, size_t nitens)
DESCRIPTION
Allow the program to invoke the various general file operations directly. These operations are normally
handled by wrapper functions.
Thevalid valuesfor ‘cmd’ are:
Symbal Function Description
DCC_GETPARM Channel Get() Get adriver parameter
DCC_SETPARM Channel Set() Set adriver parameter
DCC_SETPOSITION Channel SetFP() Set the file pointer
DCC_NCHF Channel FunctN() CHF(x)
DCC_CCHF Channel FunctC() CHF$(x)
DCC_QUERYCHAR Channel QueryChar() Test the displayability of a char
DCC_RELINQUISH I mplementation-specific
DCC_REACQUIRE I mplementation-specific
DCC_SIZE Channel Size() Resize an object
DCC_MOVE ChannelMove() Move an object
DCC_SHOWWINDOW Channel Show() Display an object
DCC_HIDEWINDOW ChannelHide() Un-display an object
DCC_RANKWINDOW ChannelRank() Rank an object
DCC _HSCROLL ChannelHScroll() Scroll an object horizontally
DCC_VSCROLL ChannelV Scroll() Scroll an object vertically
DCC_ADD Channel Add() Add stored information to a channel
DCC _DELETE Channel Delete() Delete data from a channel
DCC_SEARCH Channel Search() Search for data in a channel
DCC_ERASE ChannelErase() Erase data in a channel
DCC_SYNC Channel Sync() Flush the data in a channel
DCC SHAREDLOCK Create a shared lock on a channel
DCC EXCLUSIVELOCK Create an exclusive lock on achnl
DCC_UNLOCK ChannelUnlock() Remove an existing lock on a chnl
DCC_MAPITEM ChannelMapltem() Map field numbers to field names
DCC_READITEM Channel Readltem() Read data from a channel
DCC_WRITEITEM ChannelWriteltem() Write data to a channel
DCC_MATREADITEM Channel M atReadItem() Read data from a channel
DCC_MATWRITEITEM ChannelMatWriteltem() Write data to a channel
DCC_RAWREADITEM Channel RawReadltem() BITSREAD
DCC_RAWWRITEITEM Channel RawReadltem() BITSREAD
DCC_RAWMATREADITEM ChannelRawMatReadltem() | BITSMAT READ
DCC_RAWMATWRITEITEM. | ChannelRawMatReadltem() | BITSMAT READ
DCC_UNREADITEM ChannelUnreadltem() Push chars as next channel input

Most channel information is passed in a CHANEXPR structure, with the format:

typedef struct {

| ong Parns[ 3]; /* Parms[0] = record */
/[* Parms[1l] = item byte */
/[* Parms[2] = tinme-out */
CHANNUM Channel ;
} CHANEXPR;
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The Parm[123] fields may have different meanings depending on which function is called. See the
individual function documentation for more information.

RETURN VALUE
0 Success.
-1 Failure. Use GetError() for error code.

SEE ALSO
ChClose(), ChDirect(), ChOpen()
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NAME
ChDirect - Perform direct file operations without a channel
SYNOPSIS
i nt ChDirect(DRVRCVNDDI REC cnd, | TEM *ASname, | TEM *itens, size_t
ni t ens)
DESCRIPTION

Allow the program to invoke the various file operations directly. These operations are normally handled
by wrapper functions.

The valid values for 'cmd' are:

Synbol Functi on Descri ption
DCD _DUPLI CATE Fi | eDupli cate() Copy a file
DCD KILL FileKill() Delete a file
DCD_MODI FY Fi | eModi fy() Change a file's attributes
RETURN VALUE
0 Success.
-1 Failure. Use GetError() for error code.

SEE ALSO
ChClose(), ChCtrl(), ChOpen()
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NAME
ChOpen - Open and build files
SYNOPSIS
i nt ChQpen( DRVRCMNDOPEN cnd, OPENEXPR *oe, | TEM *itens, size_t nitens)
DESCRIPTION
Allow the program to invoke the various file open operations directly. These operations are normally
handled by wrapper functions.

The valid values for 'cmd' are:

Symbol Function Description
DCO BUILD  ChannelBuild() Create anew file
DCO_OPEN (Opening channels)  Open an existing file

Some file open information is passed through the OPENEXPR structure, formatted as follows:

typedef struct {
| TEM Driver; /* character | TEMcontaining Class or Title */
/* of the desired driver. Null if not */
/* specified. */
CHANNUM Channel ; /* desired channel nunber */

} OPENEXPR;
RETURN VALUE
0 Success.
-1 Failure. Use GetError() for error code.

SEE ALSO
ChClose(), ChCtrl(), ChDirect()
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NAME

ChannelAdd - Add stored information to a channel
SYNOPSIS

#i ncl ude <channel / channel . h>

i nt Channel Add( CHANEXPR *i)
DESCRIPTION

This function adds data currently in a channel to afile. The net effect isthat arecord is added to afile,
such as adding a full-isam record.

This function is also used to attach phantom ports.

RETURN VALUE
>=0 Success.
-1 Error, use GetError () for error code.

SEE ALSO
ChannelBuild(), ChannelBuildString(), ChannelDelete(), ChannelErase(), FileDuplicate(), FileKill(),
FileM odify(), 1sChannelOpen(), Opening channels, Closing channels
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NAME

ChannelBuild - Build afilefroman ITEM list

ChannelBuildString - Build afile from afilename specification
SYNOPSIS

#i ncl ude <channel / channel . h>

i nt Channel Bui | d( OPENEXPR *0e, | TEM *Filelnfo, size_t Numltens)

i nt Channel Bui | dStri ng( OPENEXPR *oe, | TEM *Fi | enane)
DESCRIPTION

Attempt to create afile. On successful completion, the file is open for read/write.
Refer to ChOpen() for a description of OPENEXPR.

Refer to the documentation of function ParseFilespec() in the Items package documentation for a
description of *Filelnfo.

Numltems is the number of item elements in * Filelnfo.

RETURN VALUE
>=0 Success.
-1 Error, use GetError () for error code.

SEE ALSO

ChOpen(), ChannelErase(), FileDuplicate(), FileKill(), FileM odify(), |sChannelOpen(), Opening

channels, Closing channels, Par seFilespec()
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NAME
ChannelDelete - Delete the data on a channel
SYNOPSIS
#i ncl ude <channel / channel . h>
i nt Channel Del et e( CHANEXPR *ce)
DESCRIPTION
This function purges and data currently in a channel. The net effect isthat afileisreturned to itsinitial
state.

Thisfunction is also used to evict ports.

RETURN VALUE
>=0 Success.
-1 Error, use GetError () for error code.

SEE ALSO

ChannelAdd(), ChannelBuild(), ChannelBuildString(), ChannelErase(), FileDuplicate(), FileKill(),
FileM odify(), | sChannelOpen(), Opening channels, Closing channels
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NAME

ChannelErase - Erase the data in a channel
SYNOPSIS

#i ncl ude <channel / channel . h>

i nt Channel Er ase( CHANEXPR *ce)
DESCRIPTION

This function erases the contents of a channel. The effect is driver dependent.
This function is also used to clear the terminal screen.

RETURN VALUE
>=0 Success.
-1 Error, use GetError () for error code.

SEE ALSO

ChannelAdd(), ChannelBuild(), ChannelBuildString(), ChannelDelete(), FileDuplicate(), FileKill(),
FileM odify(), | sChannelOpen(), Opening channels, Closing channels
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NAME
ChannelFunctC - Process dL4 CHF$(x) function requests
ChannelFunctN - Process dL4 CHF(x) function requests
ChannelFunctD - Process dL4 CHF#(x) function requests
ChannelFunctU - Process dL4 CHF?(x) function requests
SYNOPSIS
#i ncl ude <channel / channel . h>
#i ncl ude <channel / cl asses. h>
i nt Channel Funct C{ CHANEXPR *ce, | TEM * CHFI nf 0)
i nt Channel Funct N( CHANEXPR *ce, | TEM * CHFI nf 0)
i nt Channel Funct D{ CHANEXPR *ce, | TEM * CHFI nf 0)
i nt Channel Funct U CHANEXPR *ce, | TEM * CHFI nf 0)
DESCRIPTION

The ChannelFunctXXXX() functions process dL4 CHFx() function requests for the character, numeric,
date, and binary data types.

Actual information requests are passed in ce->Parms[0] and the results are stored in * CHFInfo. Any
prior contents of * CHFInfo are lost.

The valid information requests for Channel FunctN() are:

Request Description

DPO_FILE NCHFNRECS Return file size in records
DPO_FILE NCHFRECNUM Return current record number
DPO FILE NCHFRECDISP Return current record displacement
DPO_FILE NCHFRECLEN Return record length in bytes
DPO_FILE_NCHFNBYTES Return file sizein bytes

DPO FILE NCHFRECLENB | Return record length in bytes

The valid information requests for Channel FunctC() are:

Request Description
DPO_FILE_CCHFOPENMODE | Get open mode of channel

DPO FILE CCHFCLASS Get driver class of file open on channel
DPO FILE CCHFTITLE Get driver title of file open on channel
DPO FILE CCHFFILENAME Get filename of file open on channel

Remember that not all drivers support all of these operations. Y ou need to refer to the individual driversto
discover which requests are supported.

RETURN VALUE
>=0 Success. Result stored in * CHFInfo
-1 Error, use GetError () for error code.

SEE ALSO
Individual driver documentation
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NAME
ChannelGet - Get driver-specific information
ChannelSet - Set driver-specific information
SYNOPSIS
#i ncl ude <channel / channel . h>
#i ncl ude <channel /cl asses. h>
i nt Channel Get (CHANEXPR *ce, |ITEM *Driverlinfo, size_t Numltens)
i nt Channel Set (CHANEXPR *ce, |ITEM *Driverlinfo, size_t Numltens)
DESCRIPTION

235

These functions get/set driver-specific information from/into * DriverInfo. Below are the parameters that
you may Get/Set. Refer to the actua driver for the functions that are implemented.

When making requests to the system channel, set CHANEXPR.Channel to SystemChan. Similarly, when
sending requests to the communications driver, set CHANEXPR.Channel to CommChan. Requests to Get

or Set information are passed using the Parmg[] array in CHANEXPR. The actual request is passed in

Parmg[0] with supplemental data passed in Parmg[1] and Parmg[2] as needed.

Below isalist of valid values for Parmg[0], see channel/classes.h for the most up to date list:

Symbol (Parmg[Q] value)

Description

DPO_SYS GETINFO
DPO_COMM_GETINFO
DPO_RAW_GETOSFHND
DPO_INDEX_SETCHARSET
DPO_CONTIG_GETHEADER
DPO_WIN_GETCOL
DPO_WIN_GETNCOL
DPO_WIN_GETNROW
DPO_WIN_GETTERMTYPE
DPO_WIN_GETNWCOL
DPO_WIN_GETNWROW
DPO_WIN_GETNCCOL
DPO_WIN_GETNCROW
DPO_WIN_GETNRCOL
DPO_WIN_GETNRROW
DPO_WIN_GETWCOL
DPO_WIN_GETWROW
DPO_WIN_GETCWCOL
DPO_WIN_GETCWROW
DPO_WIN_GETCRCOL
DPO_WIN_GETCRROW
DPO_WIN_GETIOOPT
DPO_WIN_GETWHND
DPO_WIN_GETUSEWDW
DPO_WIN_SETRESTORE
DPO_WIN_SETECHO
DPO_WIN_SETINPUTPEND
DPO_WIN_SETACTCTLINPUT
DPO_WIN_SETBINARYINPUT
DPO_WIN_SETBINARYOUTPUT
DPO WIN_SETTITLE

Get misc. system info selected by Parmg[ 1]
Get misc. comm info selected by Parmg[1]
Get OS file handle of filein binary ITEM
Set character set

Read and return file header

Get current column number (O - X)

Get number of terminal columns

Get number of terminal rows

Return terminal type number

Get number of columns in display window
Get number of rows in display window
Get number of columns in window canvas
Get number of rows in window canvas
Get number of columnsin window region
Get number of rows in window region
Return column of window

Return row of window

Return column of window in canvas
Return row of window in canvas

Return column of output region in canvas
Return row of output region in canvas

Get mnemonic string to restore current PUA_10xx options
Get window handle of window. Not for general use.
Get "open using window" setting. Not for general use.
Restore standard /O options

Set echo enabled on/off by Parmg[ 1]

Set input pending on/off by Parms[1]

Set activate-on-ctl-ch on/off by Parmg[1]
Set binary input on/off by Parmg[1]

Set binary output on/off by Parmg[1]

Set window title
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When invoking DCC_GETPARM and Parmg[0] = DPO_COMM_GETINFO for Comm class drivers, set
Parmg[ 1] to one of the following values. These particular requests have wrapper functions, which you
should use instead:

Symbol (Parmg[1] value) Function Value returned
DP1_COMM_GETOWNPORT GetPortNumber() Own port number
DP1_COMM_GETAVPORT GetAvailablePortNumber() | Next available port number

DP1_COMM_GETMAXPORTS | GetMaxNumberOfPorts() Maximum number of ports
DP1 COMM_GETINUSECNT GetNumberOfPortsinUse() | Number of ports current in-use

When invoking DCC_GETPARM or DCC_SETPARM with Comm class drivers, Parmg[0] indicates a
port number if >= 0. In that case, Parmg[1] should be to one of the following functions:

Symbol (Parmg[1] value) Description

DP1 COMM_STATWORD | Get/Set status word (PORT stmt mode 3)
DP1_COMM_CMNDSTR Get/Set command string (PORT stmt mode 2)
DP1_COMM_TRXCOSTR Get/Set command string (CALL $TRXCO)

When invoking DCC_GETPARM and Parmg[0] = DPO_SYS GETINFO for System class drivers, set
Parmg[ 1] to one of the following values. These requests should be made using GetSyslnfo() instead of
calling GetSysinfo( directly:

Symbol (Parmg[1] value) Description (and returned item type)
DP1_SYS GETCD Get current directory path (character)
DP1_SYS GETCDLEN Get length of current directory path

DP1 SYS GETCURRLU Get current logical unit number
DP1_SYS GETSWITCHES Get cpu switch info (SPC(7) - numeric)
DP1_SYS GETENVVAR Get environment var (the character item)
DP1_SYS GETCPUTIME Get CPU time (seconds - numeric)
DP1_SYS GETCONNECT Get connect time (seconds - numeric)
DP1 SYS GETLICENSE Get software license number

DP1_SYS GETGRPUSER Get group/used is for MSC(7) (numeric)
DP1_SYS GETPRVGRPUSER | Get group/used isfor SPC(5) (numeric)
DP1 SYS GETPOSIXCD Get POSIX current directory path (unknown)

When invoking DCC_SETPARM and Parmg[0] = DPO_SY S SETINFO for System class drivers, set
Parmg[1] to one of the following
values:

Symbol (Parmg[1] value) | Description (and returned item type)
DP1 SYS SETCD Get current directory path (character)

When invoking DCC_SETPARM with Full-ISAM class drivers, set Parmg[0] >= 0 (record/key
definition), Parmg[1] = field/keypart number, and Parmg[ 2] = flag bit definitions (or them together). Refer
to the specific driver for more information:

Symbol (Parmg[2] value) Description
DP2_ISAM_DESCENDING Descending sequence

DP2 ISAM_UPPERCASE Case-insensitive comparison
DP2 ISAM_UNIQUE Ensure uniqueness

DP2 ISAM_PACKED Compress for space (if possible)
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[ DP2 ISAM DECIMALMSK | Decimal places (-1 to 30) |

RETURN VALUE
>=0 Success. Result stored in * CHFInfo
-1 Error, use GetError () for error code.

SEE ALSO
Individual driver documentation
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MAME ChannelMapltem - Map FulllSAM field numbersto Full-ISAM field names
SYNOPSIS

#i ncl ude <channel / channel . h>

i nt Channel Mapl t em{ CHANEXPR *ce, | TEM *Fieldlnfo, size_t Numtens)
DESCRIPTION

This function sets an equivalence between Full-ISAM field numbers and Full-ISAM field names for use
by subsequent operations. This equivalence remains until changed by another call to ChannelM apltem()
or the channel is closed.

Refer to the Full-1ISAM driver documentation for a description of field numbers and field names.
RETURN VALUE

>=0 Success
-1 Error, use GetError () for error code.
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MAME ChannelQueryChar - Check if an unicode character can be represented visually on a channel
SYNOPSIS

#i ncl ude <channel / channel . h>

i nt Channel Quer yChar (CHANEXPR *ce, | TEM * Char 2Check)
DESCRIPTION

This function checks an unicode char and returns >=0 if that character can be represented as a glyph by
the driver open on CHANEXPR. Otherwise, -1 is returned. See below. For example, the ‘ copyright’
character can be displayed on the ANSI terminal but not an ASCII terminal. ChannelQueryChar ()
would return O for the ANSI terminal and —1 for the ASCII terminal. ‘Char2Check’ should be asingle
character ITEM if only thefirst character isto be tested. Many drivers only check the first character of
‘Char2Check’ and programs should not assume that only the first or al of the characters will be tested
unless a specific driver will be used.

This function is used mainly when LISTing and DUMPing programs and when outputing to a device such
as aprinter.

RETURN VALUE
0 Character can be represented on CHANEXPR.
-1 Character cannot be represented on CHANEXPR. Use GetError() for error code.
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SYNOPSIS

DESCRIPTION
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Channel Sear ch - Perform key-related functions on indexed or FulllSAM files

#i ncl ude <channel / channel . h>
#i ncl ude <channel / cl asses. h>

i nt Channel Sear ch( CHANEXPR * ChanExpr, | TEM *Sear chl nfo, size_t Nunltens)

Thisisthe interface for key-related functions on indexed and Full-1SAM files.
Before calling this function, the Parmg[] fields of ChanExpr must be set as follows:
Parmg[] Value

[O] Search mode (see below)

[1] Index number

[2] (unused)

Refer to theindividual driver documentation for descriptions of the information to pass in * Searchinfof].

The valid search modes are:

Mode | Description

0 Configure indexes. uniBasic indexed files only. See Channel Set() for information about
defining Full-1ISAM indexes. Parm2 = index number: O=freeze structure, >0=define
index (Searchinfo[1] contains the key length.)

Get index info. uniBasic indexed files only. See Channel Get() for information about
Full-1ISAM files. See below for descriptions of the available information.

Set next key EQUAL to key in * Searchinfo.

Set next key GREATER THAN Kkey in * Searchlinfo.

Insert a new key. uniBasic indexed files only.

Delete a key from an index. uniBasic indexed files only.

Check for next key less than key in * Searchinfo.

(ignored)

Change key insertion strategy. uniBasic indexed files only. (see the ctree manual for the
allowable insertion strategies.)

9 (same as mode 6)

10 Set next key GREATER THAN OR EQUAL TO key in * Searchinfo. (Full-1ISAM files

only.)

[

coO~NO UL WN

11 Set next key LESS THAN OR EQUAL TO key in * Searchinfo. (Full-1ISAM files only.)

When the search mode is one and the index is zero, Searchinfo[2] contains the request. Datais
returned/taken from in Searchinfo[1]. The valid requests are:

pe
8
&

Description

Return the first real data record
Return available record count
Allocate arecord

Deallocate arecord

Return the number of records
Return the number of records
Set first real data record

~No o~ wNEO

Return number of active records
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These are the errors returned in Searchinfo[2].data for uniBasic indexed files:

Error value Num value | Description

SE_OK 0 Operation completed
SE_FAILED 1 Failed, probably key not found
SE_ENDOFINDEX | 2 Begining or end of index reached
SE ENDOFDATA 3 Unable to allocate record
SE_NOINDICES 4 No indices defined in file

SE_ PGMORFILE 5 Key too small, bad index, or bad file
SE INDEXSEQ 6 Index number out of sequence
SE_NOTCONTIG 7 Fileisn't contiguous
SE_ISINDEXED 8 Indices are already defined

SE BADRECNUM | 9 Record number isillegal
SE_BADINDEX 10 Index number isillega

SE NOINDEX 13 No such index defined

Full-1ISAM files generate dL4 errors instead of returning an error status.

RETURN VALUE

>=0 Success.

-1 Error, use GetError () for error code.
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NAME

Channel SetFP - Set the file position to a specific record
SYNOPSIS

#i ncl ude <channel / channel . h>

i nt Channel Set FP( CHANEXPR *ce)
DESCRIPTION

Set the file pointer to a specific record. The Parmg[] fields of CHANEXPR must be set as follows before
calling this function:

Parmg] | Value

[Q] Record number. >=0 = record number. -1 = next record. -2 = current
record. -3 = previous record. Any other negative number will return an
error.

[1] Item number or offset. -1 is mapped to 0. Any other negative number will
return an error.

[2] (unused)

Thisfunction is also used to clear communication messages of type parmg[1].

RETURN VALUE
>=0 Success.
-1 Error, use GetError () for error code.
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NAME

ChannelUnlock - Release pending locks on a channel
SYNOPSIS

#i ncl ude <channel / channel . h>

i nt Channel Unl ock( CHANEXPR *ce, | TEM *Itenlist, size_t Nunltens)
DESCRIPTION

Release a pending record lock on a channel starting at the position indicated in * ce for the number of
bytes equal to the length of ItemList[Q]. If Numltems=0 the remainder of the file is unlocked.

RETURN VALUE
>=0 Success.
-1 Error, use GetError () for error code.

SEE ALSO
Locking data, Reading channels, Writing channels
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NAME
ChannelUnreadltem - Force data back onto a channel's input stream

SYNOPSIS
#i ncl ude <channel / channel . h>

i nt Channel Unr eadl t en{ CHANEXPR *ce, | TEM *dat a)

DESCRIPTION
This function behaves similarly to ungetc(). It forces * data back onto the input stream for CHANEXPR.
Subsequent reads will then retrieve the data that was unread here.

This function isintended for terminal i/o operations only.

RETURN VALUE
>=0 Success.
-1 Error, use GetError () for error code.

SEE ALSO
Reading channels, Writing channels
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NAME

CheckChannelNumber - Validate a channel number
SYNOPSIS

#i ncl ude <channel / channel . h>

i nt CheckChannel Nunber ( CHANNUM chan)
DESCRIPTION

This function verifies that chan is a valid channel nunber.

RETURN VALUE
0 chan contains avalid channel number
-1 chan does not contain avalid channel number.

SEE ALSO
IsChannelFree(), 1sChannelOpen()
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NAME
ConvertToOSPathname - Convert a pathname into an OS-openable form
SYNOPSIS
i nt Convert ToOSPat hname(l TEM *dest, | TEM *src, int options, PATH NFO
*m sc)
DESCRIPTION

ConvertToOSPathname() parses a pathname from the string item *src’ optionally returning with ‘src’
advanced past the pathname. *dest is assumed to be a null item on entry and any old datain it will be
overwritten by this function. If ‘src’ refersto a binary (unknown) item, it is simply copied to dest without
any trangdlation. This facilitates successive calls to this function from other routines. If ‘src’ refersto a
character item, the pathname is delimited by either a space or the end of string. (On return, ‘src’ points
either to EOS or the first non-WS after the delimiting WS.) Any white-space before the pathname is
discarded.

*dest will be returned as a binary item containing the translated pathname. This translated pathname will
have the current directory name prepended to it if it is not already an absolute path. If misc is not null,
leading ‘$'sand asingle trailing ‘! will be counted and stripped from the resulting OS pathname. If misc
isnull, these characters are copied to * dest and no special processing will occur.

The following translations are performed on the pathname copied to * dest. This results in a pathname that
may be directly opened by the OS. Note that some of these may be platform-specific:

1 Convert from Unicode to ASCII (no translation on Windows).

2. Convert to lower case (Unix) or upper case (Windows). (Only if not an absolute path.)

3. Replace ‘" with /" (Unix) or ‘\' (Windows). (Only if not an absolute path.)

4 If misc isnot null, count the number of leading ‘$'s. Save the count in
PATHINFO.LeadingDollars. Leading ‘$'s are not copied to *dest if misc is not null.

5. If i isnot null and atrailing ‘" isfound, PATHINFO.TrailingBang is set to one. A trailing '’ is
not copied to *dest if misc is not null.

6. For directory names of the form ([0-9])+[:/] strip any leading zeros. Examples: 003/ becomes 3/
and 040: becomes 40/ but 0/ stays 0/

7. Prepend the current directory to the result. (Only if not an absolute path.)

This results in an absolute path that may be directly opened by the OS.

Value Description
CTOP_ADV Advance 'src' past the parsed pathname and subsequent white-space.
CTOP_NOADV | Do not advance 'src’ past the parsed pathname.

The PATHINFO structure is used to keep track of leading $'sand asingle trailing !". If thisis specified,
these characters are also stripped from the destination. There are no wrapper functions for this struct and
you may access its members directly.

typedef struct {

BF16 Leadi ngDollars : 7; /* nunber of |eading dollar */
/* signs seen */
BF16 TrailingBang : 1; /* exclamation point given */

/* as term nator */
} PATHI NFG,

RESTRICTIONS
'src' must refer to either an ITYP_CHARACTER or ITYP_UNKNOWN item, else results are undefined.
'sr¢’ must be null-terminated.

RETURN VALUE

dL4 User CALL And Driver Implementation GuideO 246



Channel Functions 247
>=0 Length of converted pathname
-1 Error, use GetError () for actua error

SEE ALSO
ConvertToUser Pathname(), GetDir ector yOfOSPathname()
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NAME

ConvertToUserPathname - Convert an OS (ASCII) pathname to Unicode
SYNOPSIS

voi d Convert ToUser Pat hnanme(1 TEM *dest, | TEM *src)
DESCRIPTION

This function converts an OS (ASCII for Unix, Unicode for Windows) pathname (from * src created by
ConvertToOSPathname()) to Unicode so it can be re-opened or displayed. The ideais to take the output
from this function and be able to use it to re-open the file on another channel.

*srcis compared against the current working directory. If all of the current directory matches the first part
of *src and there are no upper-case characters after that, then *src is converted to a relative pathname and
translated to upper case. Otherwise, *src is simply converted to Unicode and returned in *dest without
modification (as an absolute path).

*dest will bereturned asan ITYP_CHARACTER item.

RESTRICTIONS
'src' must refer toan ITYP_UNKNOWN item, else results are undefined. 'dest’ must refer to an
ITYP_CHARACTER or Null item else results are undefined.

NOTES

This function assumes that the underlying file system isin ASCII for Unix and Unicode for Windows
and the data in *src was created to reflect this.

RETURN VALUE
>=0 Length of converted pathname
-1 Error, use GetError () for actua error

SEE ALSO
ConvertToOSPathname(), GetDir ector yOfOSPathname()
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NAME
CtrlChannels - Perform control command on all channelsin range
CtrlAllChannels - Perform control command on all channels

SYNOPSIS
void Crl Channel s(DRVRCMNDCTRL cnd, CHANNUM firstchan, CHANNUM | ast chan)
void Crl Al I Channel s( DRVRCVNDCTRL cnd)

DESCRIPTION
CtrlAllChannels() performs control ‘cmd' on all channels while CtrlChannels() performs control ‘cmd' on
channels firstchan through lastchan.

SEE ALSO

Chctrl()
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NAME

ExecuteOSCommand - Execute an operating system command
SYNOPSIS

i nt Execut eOSCommand( | TEM * conmand)
DESCRIPTION

Create a new process and run a shell command.

*command must refer to an ITYP_CHARACTER item.

This function is awrapper for the DC_WRITEITEM operation of the system driver.
RETURN VALUE

0 Successful

-1 Error occurred, use GetError () for error code: BE_?? Errors possible from
ChannelWriteltem().

SEE ALSO
ChannelWriteltem(), System driver
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NAME

FileDuplicate - Duplicate (copy) afile
FileKill - Delete afile
FileM odify - Modify afile's attributes

SYNOPSIS
#i ncl ude <channel / channel . h>

int FileDuplicate(l TEM *ASNane, | TEM *itens, size_t nitens)
int FileKill(lITEM *ASNane, | TEM *itens, size_t nitens)
int FileMd fy(l TEM *ASNane, | TEM *it emns)

DESCRIPTION
FileDuplicate()

Copy afile. nitems must be >= 2. items[0] = source filename. itemg[1] = destination filename.

FileKill()
Delete afile. nitems must be >= 1. Deletes the file in itemg[Q].

FileM odify()
Change afil€'s attributes. Pass an item list in the same order as the one returned by
Par seFilespec(). Change the fields you want. The file options, number of records, and record

length may not be changed.
RETURN VALUE
>=0 Success.
-1 Error, use GetError () for error code.

SEE ALSO

ChannelBuild(), ChannelBuildString(), ChannelErase(), | sChannelOpen(), Opening channels,
Closing channels, Par seFilespec()
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NAME

FilespecChOpen - Open afile using afile specification
SYNOPSIS

i nt Fil especChOpen( DRVRCMNDOPEN cnd, OPENEXPR *oe, | TEM *fil espec)
DESCRIPTION

Open afile using afile specification. Normally, you must pass an array of file specification items
(generated by Par seFilespec()) to ChOpen. This function simplifies the file-open process by allowing the
programmer to pass the original file spec as a single character item.

RETURN VALUE
>=0 Success.
-1 Error, use GetError () for error code.

SEE ALSO
ChOpen(), Par seFilespec()
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NAME

ChannelHScroll - Scroll awindow horizontally

ChannelVScroall - Scroll awindow vertically

ChannelSize - Alter the size of an object

ChannelM ove - Move an object

Channel Show - Display an object

ChannelHide - Un-display an object

ChannelRank - Change the ordering of an object

SYNOPSIS
#i ncl ude <channel / channel . h>
#i ncl ude <channel / cl asses. h>

i nt Channel HScr ol | (CHANEXPR *ce, | TEM *Xdel t a)

i nt Channel VScrol | (CHANEXPR *ce, | TEM *Ydel t a)

i nt Channel Si ze( CHANEXPR *ce, | TEM *itens, size_t Nunltens)
i nt Channel Move( CHANEXPR *ce, | TEM *itens, size_t Nunltens)
i nt Channel Show CHANEXPR *ce)

i nt Channel H de( CHANEXPR *ce)

i nt Channel Rank( CHANEXPR *ce)

DESCRIPTION
A window actually consists of three rectangles: a display window (normally referred to as the window), a
canvas, and an output region. The user program draws text and graphics through the output region onto
the canvas. The position and size of the output region selects what portion of the canvas can be written.
All style-related actions, including wrapping and scrolling, are performed within the output region; the
canvas outside the region is not changed. The display window controls what portion of the canvas will be
visible and where it will be shown on the screen. The output region and display window do not necessarily
have to be the same area of the canvas. Any window border or title is shown outside of the display
window.

ChannelHScroll() and ChannelV Scrall()

Scroll the current window [XY]delta columns/rows relative to its current position across the
canvas. [XY]delta are numeric items and may be positive or negative. If the new position is
outside the screen size (ie: < 0 or >NumColumns or >NumRows), error BE_PARMRANGE will
be returned.

ChannelSize()

Adjust awindow’s or canvas size. Set itemg[0] to the new width and items[1] to the new height.
Three sizing operations are possible by setting ce->Parmg[0]:

Name Descrintion

DPO WIN SIZEWINDOW | Set display window size
DPO_WIN_SIZECANVAS Set window canvas size
DPO WIN_SIZEREGION Set output region size

ChannelMove()

Move the display window or output region of the window ‘window’ in the window canvas or the
screen and update the screen. Although an item list may passed to this function, only the first
item, itemg[0], is used. It must be a character item and contain coordinate mnemonics terminated
with PUA_MOVETO. Set Parmg[0] to one of the following requests:

Name Decrintion

DPO WIN MOVEWINDOW | Move awindow within a screen
DPO WIN_MOVECANVAS Move awindow within a canvas

DPO WIN_MOVEREGION Move awindow within an output region
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Set hidden status of the current window and, if changed, update the screen. ‘window’ must not be

aphysical window.
ChannelRank()

Raise or lower the position of ‘window’ in the Z-order and update the screen. Set Parmg[0] to one

of the following requests:

Name

Description

DPO_WIN_RANKRAISE

DPO_WIN_RANKLOWER

DPO_WIN_RANKRAISEFAMILY

DPO_WIN_RANKLOWERFAMILY

Position ‘window’ at the top of the Z order and, if
‘refresh’ is non-zero, update the screen. ‘window’
must not be a physical window.

Position ‘window’ at the bottom of the Z order and,
if ‘refresh’ is non-zero, update the screen. ‘window’
must not be a physical window.

Position ‘window’ and its descendants at the top of
the Z order without changing their relative order and
update the screen. ‘window’ must not be a physical
window.

Position ‘window’ and its descendants at the bottom
of the Z order without changing their relative order
and update the screen. ‘window’ must not be a
physical window.

A physical window is the actual display screen used in the “Window Off” mode. The only exception isif a
program starts within awindow then that first window is considered a physical window.

RETURN VALUE
>=0 Success.
-1 Error, use GetError () for error code.
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NAME
GetDirectoryOfOSPathname - Return parent directory of a OS pathname
SYNOPSIS
ssize_t CGetDirectoryO OSPat hname(l TEM *di rectory, | TEM *ospat hnamne)
DESCRIPTION
GetDirectoryOfOSPathname() allocates a character item into ‘directory’ and returns the parent
directory of the OS pathname.
This directory is derived by removing the filename portion of a pathname created using
ConvertToOSPathname().
WARNING
If ‘ospathname’ refersto afile in the current working directory, then the returned directory will be ™"
length zero.
NOTES

This function is OS dependent.

RETURN VALUE
-1 Error, use GetError () for error code
X Success. The directory, if any, isin character item

SEE ALSO
ConvertToUser Pathname(), ConvertToOSPathname(), Directory Functions
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NAME

GetMiscCommlnfo - Get information from communications channel
SYNOPSIS

#i ncl ude <channel / channel . h>

#i ncl ude <channel / cl asses. h>

i nt Get M scConm nf o( COWMGEETI PARML dpl)
DESCRIPTION

GetMiscCommlnfo() returns the information selected by dpl. The valid dpl value's are:

Name Description
DP1_ COMM_GETOWNPORT Get own port number
DP1 COMM_GETAVPORT Get an available port number

DP1_COMM_GETMAXPORTS | Get maximum number of allowed ports
DP1 COMM_ GETINUSECNT Get number of ports current in-use

Y ou should use the wrapper functions defined in Port-related Functions instead of using these directly, if

possible.
RETURN VALUE
0 Successful
-1 Error occurred, use GetError() for error code:

BE_PARMRANGE - Illegal argument value
BE_?? - Errors possible from Channel Get().

SEE ALSO
ChannelGet(), Port-related Functions, System V Communications Driver
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int GetSysinfo(l TEM *item SYSGETI PARML itemunber)

NAME

GetSysinfo - Get information from system channel
SYNOPSIS

#i ncl ude <channel / channel . h>

#i ncl ude <channel / cl asses. h>
DESCRIPTION

GetSysinfo() reads the information selected by itemnumber into item. The valid itemnumber's are:

Name

Description (item type retur ned)

DP1_SYS GETCD
DP1_SYS GETCDLEN
DP1_SYS GETCURRLU
DPL_SYS GETSWITCHES
DPL_SYS GETENVVAR
DPL_SYS GETCPUTIME
DP1_SYS GETCONNECT
DPL1_SYS GETLICENSE
DP1_SYS GETGRPUSER

DP1 SYS GETPOSIXCD

DP1_SYS GETPRVGRPUSER

Get current directory path (character)

Get length of current directory path (numeric)
Get current logical unit number (numeric)
Get cpu switch info for SPC(7) (numeric)
Get environment var (the character item

Get CPU time (seconds, numeric)

Get connect time (seconds, humeric)

Get software license number (numeric)

Get group/used id for MSC(7) (numeric)

Get group/used id for SPC(5) (numeric)

Get POSIX current directory path (unknown)

RETURN VALUE
0 Successful

-1 Error occurred, use GetError () for error code:
BE_PARMRANGE - Illegal argument value
BE_??- Errors possible from ChannelGet().

SEE ALSO

ChannelGet(), Directory Functions, System driver
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NAME
InitChannels - Initialize Driver Channels package
SYNOPSIS
#i ncl ude <channel / channel . h>
voi d I nitcChannel s()
DESCRIPTION
Initialize global variables for the driver channel package and perform assertions of package assumptions.
SEE ALSO

ShutdownChannels()
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NAME
IsChannelFree - Test if achannel isfree
IsChannelOpen - Test if achannel is open
SYNOPSIS
#i ncl ude <channel / channel . h>
i nt I sChannel Free( CHANNUM chnl )
i nt I sChannel Qpen( CHANNUM chnl )
DESCRIPTION

I sChannelFree()
Check if achannel isavailable.

I sChannel Open()
Check if achannel isopen. If the channel is reserved, O will be returned.

RETURN VALUE

0 Channel is NOT free/open or the channel number isinvalid
1 Channel is free/open

SEE ALSO

259

ChannelBuild(), ChannelBuildString(), ChannelErase(), CheckChannelNumber (), FileDuplicate(),
FileKill(), FileModify(), GetFreeHiddenChannel(), GetFreeUser Channel(), Opening channels,

Closing channels
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SYNOPSIS

DESCRIPTION
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I sPortablePath - Determine if a user path is portable
I sRelativePortablePath - Determine if a user path is relative

i nt IsPortabl ePat h(l1 TEM *pat h)
int IsRel ativePortabl ePat h(l1 TEM *pat h)
I sPortablePath() returns one if the character ITEM 'path’ is a portable path, otherwise it returns zero.

I sRelativePortablePath() returns one if the character ITEM 'path’ is arelative portable path, otherwise it
returns zero.

For both functions, a'TRUE' result indicates that the path can be treated as a portable path, but does NOT
guarantee that the path is alegal portable path.

RETURN VALUE

SEE ALSO

0 path is not portable/relative-portable
1 path is portable/rel ative-portable
ConvertToUser Pathname()
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MAME MakeStringWritable - Prepare an UNICODE string for output to a device
SYNOPSIS

#i ncl ude <channel /chanlib. h>

int MakeStringWitable(l TEM *item CHANNUM channel, int hexnode)
DESCRIPTION

Converts the character ITEM *item for output to the device/file open on channel. If a character cannot be
displayed on channel, as determined by ChannelQueryChar (), it isreplaced with a“ and its hex (if
hexmode istrue) or octal (if hexmode is not true) value.

The original *itemis released and replaced with the converted item.

RETURN VALUE

0 Success.

-1 Error, use GetError () for error code.
SEE ALSO

ChannelQueryChar ()
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NAME
PutTypeAheadString - Place datain a channel’s buffer
SYNOPSIS
#i ncl ude <channel / channel . h>
i nt Put TypeAheadStri ng( CHANNUM channel , | TEM *iten)
DESCRIPTION
Thisis awrapper function that calls a driver using ChannelUnreadltem(). It is up to the actual driver to
process *item.

RETURN VALUE
>=0 Success.
-1 Error, use GetError () for error code.

SEE ALSO
Posix tty driver
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NAME

SendSignal - Send numeric signal to port
SYNOPSIS

i nt SendSignal (int port, MSGIYPE nsgtype, |ong valuel, |ong val ue2)
DESCRIPTION

Send asignal (msgtype = MSG_SEND) or system signa (msgtype = MSG_SY ST) consisting of two
numbers, 'valuel' and 'value?' to 'port'.

RETURN VALUE
-1 Error while sending signal, use GetError () for error code
0 Success

SEE ALSO
ChannelWriteltem()
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NAME
ShutdownChannels - Shutdown Driver Channels package
SYNOPSIS
#i ncl ude <channel / channel . h>
voi d Shut downChannel s()
DESCRIPTION
Shuts down the channel package by clearing all channels and performing a shutdown of all drivers.
SEE ALSO

InitChannels()
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NAME

CreateChunk - Create a chunk object using data from a binary item

DeleteEmbeddedChunk - Remove an embedded chunk from another chunk

EmbedChunk - Enbed one chunk into another chunk

ExtractEmbeddedChunk - Copy embedded chunk data to another chunk

MakeUltemFromChunk - Copy data from a chunk into an ITEM

ReadChunk - Read a chunk from afile

WriteChunk - Write a chunk to afile

ReleaseChunk - Free the memory associated with a chunk

SYNOPSIS
i nt Creat eChunk(CHUNK *chunk, |TEM *data, unsigned short ctype)
i nt Del et eEnrbeddedChunk( CHUNK *chunk, unsi gned short ctype)
i nt EnbedChunk( CHUNK *dest, CHUNK *src)
i nt Extract EnbeddedChunk( CHUNK *dest, CHUNK *src, unsigned short ctype)
i nt MakeU t enfr onChunk (| TEM *dest, CHUNK *chunk)
ssi ze_t ReadChunk( CHUNK *chunk, CHANHND ch, |ong *parns, int
expect edt ype)
ssize_t WiteChunk(CHUNK *chunk, CHANHND ch, |ong *parmns)
voi d Rel easeChunk( CHUNK * chunk)

DESCRIPTION
A "chunk" is an object containing miscellaneous data that is treated as a single unit. It is maintained
within binary items. The length of the chunk datais the length of the binary item in which it resides.

CreateChunk()
Create a new chunk from the data contained in binary item *data. *chunk isinitialized in this
function, so any data it previously contained will be lost. If *chunk already contained chunk data,
amemory leak will result (ssmilar to re-using I TEMs without releasing them first).

DeleteEmbeddedChunk()
Removes the embedded chunk of type ctype from * chunk. The size of * chunk is adjusted to reflect
the deletion.

EmbedChunk()
Embeds chunk *src int chunk *dest. * dest expands to contain all of *src, including its chunk
header. *src is not changed. *dest and * src must contain valid chunk data on entry.

ExtractEmbeddedChunk()
ExtractEmbeddedChunk() copies chunk data of type ctype from *src to *dest. *dest is created
and should not be initialized prior to calling this function, else a memory leak will occur.
The requested chunk is not removed from *src.
MakeUltemFromChunk()
Create a binary item and copy chunk datainto it. The chunk data copied does not include the
chunk header. * dest should not contain data on entry else a memory leak will result.
ReadChunk()
Read the chunk pointed to by * parms from file ch. *dest is created and should not be initialized
prior to calling this function, else amemory leak will occur.

The type of chunk read must match the expected type otherwise -1 will be returned and the error
code will be set to BE_RECNOTFND.

WriteChunk()
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Writes * chunk to file ch at location * parms. * chunk must be a valid chunk or the write may fail
(depending on what garbage was in * chunk).

ReleaseChunk()
Unlocks memory associated with * chunk and frees the memory if there are no outstanding locks
on it. *chunk is undefined after this function completes.

RETURN VALUE
CreateChunk(), DeleteEmbeddedChunk(), EmbedChunk(), ExtractEmbeddedChunk()
0 Success
-1 Failure. Use GetError() for error code.

MakeUltemFromChunk()
X Type of chunk data that was extracted.
-1 Failure. Use GetError() for error code.

ReadChunk(), WriteChunk()

>=0 Success. The length in bytes of the chunk, including the chunk header, is
returned.
-1 Failure. Use GetError() for error code.

SEE ALSO
driver/pformat.c and driver/pcontig.c for examples
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NAME
ChannelClear - Abort any pending file operation and close the channel
ChannelClose - Complete pending operations and close a channel
Clear AllChannels - Clear all open channels
Clear Channels - Clear all channelsin range

SYNOPSIS
#i ncl ude <channel / channel . h>

i nt Channel O ear ( CHANNUM chnl )

i nt Channel A ose( CHANNUM chnl )

voi d O ear Al | Channel s(voi d)

voi d d ear Channel s( CHANNUM fi r st chan, CHANNUM | ast chan)

DESCRIPTION
ChannelClose() performs an orderly shutdown of operations on chnl and closes the file channel.

ChannelClear () closes chnl immediately without any housekeeping. This means, for example, that not all
information may be written or aformat structure may not be frozen, and the file format may be incomplete
or unusable.

The operation of ChannelClose() and ChannelClear () depend on how a driver was written. For some file
types, such astext file, these operations are identical. For others, such as uniBasic Formatted files and
uniBasic indexed files, a ChannelClear () will not perform internal unlocking and structure freezing.

Clear AllChannels() clears all open channels including hidden and user channels. Clear Channels() is
similar to Clear AllChannels except that it allows the programmer to specify arange of channelsto clear.

All of these functions eventually call ChClose(), which actually closes the channels. The only value '‘cmd's
for this function are DCL_CLOSE and DCL_CL EAR with an ascending channel range. Use of this
function is discouraged in favor of the other clear/close functions described here.

RETURN VALUE
ChannelClose(), ChannelClear ()
>=0 Success.
-1 Error, use GetError () for error code.

SEE ALSO
ChannelBuild(), ChanbnelBuildString(), ChannelErase(), ChClosg(), FileDuplicate(), FileKill(),
FileM odify(), GetFreeHiddenChannel(), GetFreeUser Channel(), IsChannelOpen(), Opening
channels
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NAME
GetCurrentSysDirectory - Get current directory
SetCurrentSysDirectory - Set current directory
SYNOPSIS
#i ncl ude <channel / channel . h>
int GetCurrent SysDirectory(l TEM *iten)
int SetCurrent SysDirectory(l TEM *iten)
DESCRIPTION

268

GetCurrentSysDirectory() alocates and returns a character ITEM containing the current working

directory.

SetCurrentSysDirectory() sets the current working directory to the path specified by the character ITEM

item.

These are wrapper functions for the system driver. Refer to the System driver documentation for more

information.

RETURN VALUE
0 Successful
-1 Error occurred, use GetError () for error code:
BE_PARMRANGE - Illegal argument value
BE_7?? - Errors possible from ChannelGet().

SEE ALSO
GetDirectoryOfOSPathname(), System driver, GetSysl nfo()
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NAME
AbortiveEventsPending - The number of abortive queue events pending
Clear ChanEvents - Clear al pending channel events
DontQueueEveryEvent - Reset aflag so that each CEType event queue request is combined with existing
CEType requests
GetChanEvent - Dequeue a channel event
I sEventPending - Return the number of outstanding events for a specific event type
QueueChanEvent - Enqueue a channel event
QueueEveryEvent - Set aflag so that each CEType event queue request resultsin a new queue entry
QueuePriorityChanEvent - Enqueue a channel event at a specific priority
SetAbortiveChanEvent - Change an event's type to 'abortive
SetNonAbortiveChanEvent - Change an event's type to 'non-abortive

SYNOPSIS
#i ncl ude <channel / channel . h>

BYTE AbortiveEvent sPendi ng(voi d)

voi d d ear ChanEvent s(voi d)

voi d Dont QueueEveryEvent (i nt CEType)

i nt Get ChanEvent (CHANEVENT *ce)

i nt | sEvent Pendi ng( CHANEVENTTYPE cet)

i nt QueueChanEvent (CHANEVENTTYPE cet)

voi d QueueEveryEvent (i nt CEType)

i nt QueuePriorityChanEvent (CHANEVENTTYPE cet, int priority)
voi d Set AbortiveChanEvent (i nt CEType)

voi d Set NonAbortiveChanEvent (i nt CEType)

DESCRIPTION
Asynchronous events are those that occur at any time, such as a user pressing escape. Each event has a
priority >= 0. Higher values equate to higher priority, and higher priority events get processed first. These
events are processed by the dL4 front end (i.e. scope).

Normally, there is at most one queue entry for each event type. However, if QueueEveryEvent() is set for
this event type, each new request is enqueued (if the queueis not full).

QueuePriorityChanEvent() enqueues a channel event at a specific priority while QueueChanEvent()
engueues a channel event with a priority of zero. If the event is abortive, the number of abortive queued
eventsisincremented.

GetChanEvent() returnsthe first entry of the Event Queue into *ce. The entry is removed from the
gueue. If the event is abortive, the number of abortive queued events is decremented. No priority is
specifically given to Abortive events.

Normally, there is only one event queue entry for each pending CEType, and each additional request
simply increments a counter. Function QueueEver yEvent() sets aflag so that every subsequent enqueue
regquest resultsin a new (separate) queue entry, not simply an increment of the outstanding requests for a
given CEType asis normal. Reset this flag with DontQueueEver yEvent().

SetAbortiveChanEvent() changes an event type from non-abortive to abortive. The number of pending
events of this type are added to the number of outstanding abortive events. If the event was already
abortive, no action is taken. The event type is reset to non-abortive using function
SetNonAbortiveChanEvent(), which also reduces the count of outstanding abortive events.

AbortiveEventsPending() returns a count of pending abortive events.
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Clear ChanEvents() cancels al pending channel events regardless of priority. The 'QueueEveryEvent'
flag for each event is unaffected by this operation.

These are the valid CHANEVENTTY PE values:

Event type Description

CET_NOEVENT Special catch-al event type
CET_SHUTDOWN Shutdown the port ASAP

CET_ESCAPE User-requested escape

CET_ABORT User-requested abort

CET_ALTESCAPE | Alternate user-requested escape
CET_MESSAGE Communication message received
CET_SIGNALSELF | User-requested message |oopback
CET_SWAP User-requested swap to pre-defined program
CET_PORTCMND Port mode 2 style command string waiting
CET_TRXCO CALL 98 style command string waiting (unused)

These are used in the CHANEVENT structure, defined as follows:

typedef struct {
CHANEVENTTYPE Type; /* event type */
int Priority; /* event priority (larger values */
/* are higher) */
} CHANEVENT;

RETURN VALUE
AbortiveEventsPending()
The actual count of abortive events. O if no abortive events are queued.

I sEventPending()
The actual count of pending events. O if no events are pending.

GetChanEvent(), QueueChanEvent()
0 Event queue operation was successful
-1 Event queue is empty

There are two global channels that are available to any function that needs them:

Channel Description
CommChan System V message queue channel
SystemChan Channel for system-related functions

In addition, CommChan and SystemChan have driver-specific functions that may be used in addition to
the other functions in this chapter.

Refer to the appropriate Driver manual pages for more information.

dL4 User CALL And Driver Implementation GuideO 270



Channd Functions 271

NAME
ChannelExclusivel ock - Create a Exclusive over afile region
ChannelSharedL ock - Create a Shared over afile region
SYNOPSIS
#i ncl ude <channel / channel . h>
i nt Channel Excl usi veLock( CHANEXPR *ce, | TEM *ItenList, size_t Numtens)
i nt Channel Shar edLock( CHANEXPR *ce, | TEM *ltenList, size_t Numltens)
DESCRIPTION

Create an Exclusive or Shared lock over aregion of the file starting at the position described in * ce for the
number of bytes equal to the length of ItemList[0]. If Numltems=0 the remainder of the fileislocked.

RETURN VALUE
>=0 Success.
-1 Error, use GetError () for error code.

SEE ALSO
Locking data, Reading channels, Writing channels
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i nt Channel Open( OPENEXPR *ce, | TEM *Filelnfo, size_t Nunmltens)

NAME
ChannelOpen - Open afilefor read/write from an ITEM list
ChannelOpenString - Open afile for read/write from a
SYNOPSIS
#i ncl ude <channel / channel . h>
i nt Channel QpenStri ng( OPENEXPR *ce, | TEM *Fi | enane)
DESCRIPTION

Attempt to Open afile.

Normally, files are open for read/write. Other open modes may be specified through the
FILESPEC_PROTECTION field in *Filelnfo or as part of *Filename. The possible values are:

Values [ Meaning

E Exclusively open the file (EOPEN)
L Don't use or obey record locks

R Open the file with read protection
W Open the file with write protection

Example: "<WL>" = ROPEN = Open the file with write-protection and ignore record locks.

Refer to the documentation of function Par seFilespec() in the Items package documentation for a

description of *Filelnfo.

In OPENEXPR, set the Driver field to contain the class or title of the desired driver. OPENEXPR.Channel

may be set the any of these values:

Value

Description

CHOPEN_FINDUSERCHAN
CHOPEN_FINDHIDDENCHAN
X

Find an unused hidden channel number.
Find an unused hidden channel number.
Any other number to be taken literally as the channel number.

Numltems is the number if item elements in *Filelnfo.

Par seFilespec() (see Items documentation) is used to decompose the passed * Filename, which is then
passed to ChannelOpen() to open the actual file.

RETURN VALUE
>=0 Success.

-1 Error, use GetError () for error code.

SEE ALSO

ChannelBuild(), ChannelBuildString(), ChannelErase(), FileDuplicate(), FileKill(), FileM odify(),

IsChannelFree(), 1sChannelOpen(), Closing channels, ParseFilespec(), Individua driver

documentation
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NAME
GetAvailablePortNumber - Return the next available port number
GetPortNumber - Return your port number
GetM axNumber OfPorts - Return the Maximum port number
GetNumber OfPortsinUse - Return the number of dL4 users
SYNOPSIS
i nt Cet Avai | abl ePort Nunmber (i nt beg, int end)
i nt Get Port Nunber (voi d)
i nt Get MaxNumber O Port s(voi d)
i nt Get Number O Port sl nUse( voi d)
DESCRIPTION

GetAvailablePortNumber () returns the next available port number in the range beg..end. The search is
ascending if end>beg and descending if beg>end.

GetPortNumber () returns your port number. Y our port number is determined at startup using the
following method:

1) Check the environment for "PORT=%d".
2) Find a port number by examining the ttyname for clues.
3) Find a port number by brute force search starting at the maximum port and working downward.

GetM axNumber Of Ports() returns the Maximum port number, defined as 4096.
GetNumber OfPortsl nUse() returns the number of dL4 users.
These are wrapper functions for ths System V Communications driver.
RETURN VALUE
X Normal return value of function

-1 Error. See GetError () for error code

SEE ALSO
GetMiscCommlnfo(), System V Communications driver
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SYNOPSIS

DESCRIPTION

WARNINGS
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ReadProfile - Read next value pair from profile
Sear chProfile - Search profile for section name
Sear chProfileAscii - Search profile for ASCII section name

i nt ReadProfil e(CHANEXPR *ce, UNI CODE *left, size_t leftsize, UN CODE
*right, size_t rightsize)

i nt SearchProfil e( CHANEXPR *ce, | TEM *secti onnane)

i nt SearchProfil eAscii (CHANEXPR *ce, const char *secti onnamne)

ReadProfile()
Read next value pair from the profile file open in *ce into 'left' and 'right'. Both values will be
zero terminated. At the end of the current section, aBE_RECNOTFND error will be returned. At
exit, the channel expression 'ce' is set to read the next pair.

Sear chProfile() and Sear chPr ofileAscii()
Search profile channel specified by * ce for the section specified by the section.

ReadProfile()
'leftsize’ and 'rightsize’ must be large enough to contain both the value string and the zero
terminator or the value will be truncated.

Sear chProfile() and Sear chPr ofileAscii()
If asection is not found, the name of the section will be added to the error text. Thisis useful in
most applications, but could be a security hole if the section name is secret.

RETURN VALUE

0 Successful
-1 Error, use GetError () for error code
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ChannelM atReadltem - IRIS-style read a whole item from a channel

ChannelRawM atReadltem - BITS-style read a whole item from a channel

ChannelRawReadltem - BITS-style read an item from a channel
ChannelReadltem - IRIS-style read an item from a channel
ChannelReadltems - IRIS-style read >= 1 items from a channel

SYNOPSIS

#i ncl ude <channel / channel . h>

i nt Channel Mat Readl t em( CHANEXPR *ce, | TEM *Rdl nf 0)

i nt Channel Rawivat Readl t em( CHANEXPR *ce,

i nt Channel RawReadl t em( CHANEXPR *ce, | TEM *Rdl nf 0)
i nt Channel Readl t en{ CHANEXPR *ce, | TEM *Rdl nf 0)

i nt Channel Readl t ens( CHANEXPR *ce, | TEM *Rdl nfo, size_t

DESCRIPTION

These functions read data from an open channel, one ITEM at atime.

On exit, the requested record is locked. The record is unlocked if these functions exit abnormally.

| TEM *Rdl nf o)
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Whole arrays may only be MatRead, not Read. An error will result if you try ChannelReadltem() or
ChannelRawReadltem on an array.

Structure items may not be assed to these routines. Y ou need to pass each structure member one at atime.

The MatRead functions try to fill as much of the destination as possible. They do not stop at the first null
byte (for strings) or element (arrays).

The Parmg]] fieldsin CHANEXPR must be set as follows before calling this function:

Par mg[x]

Value

Parmg[0]
Parmg[1]
Parmg[2]

Record number to read (-1=current record, -2=next record)
Offset or item number in record
Delay (timeout) in tenth of seconds

On function exit, the Parmg[] fields of CHANEXPR are modified as follows:

Par mg[x]

Value

Parmg[0]

Parmg[1]

Parmg[2]

-1 or -2 depending on the driver. (Sets up the next read to
read the current or next record)

Next offset or item number to read. Thisis derived by
adding the size of the item you wanted to read (from the
ITEM structure) to the offset you passed to thefunction.
unchanged

RETURN VALUE
>=0
-1

SEE ALSO

Success.
Error, use GetError () for error code.

ChannelUnlock(), ChannelUnreadltem(), Opening channels, Closing channels, Writing channels,
Individual driver documentation
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NAME
ChannelMatWriteltem - IRIS-style write a whole item from a channel
ChannelRawM atWriteltem - BITS-style write a whole item from a channel
ChannelRawWriteltem - BITS-style write an item from a channel
ChannelWriteltem - IRIS-style write an item from a channel
ChannelWriteltems - IRIS-style write >= 1 items from a channel
SYNOPSIS
#i ncl ude <channel / channel . h>
i nt Channel Mat Wi teltenm( CHANEXPR *ce, | TEM *W I nf 0)
i nt Channel Rawvat Wit el t em{ CHANEXPR *ce, | TEM *W I nf 0)
i nt Channel RawwW i teltenm( CHANEXPR *ce, | TEM *W I nf 0)
i nt Channel Witeltem CHANEXPR *ce, | TEM *W | nf 0)
i nt Channel Witeltens(CHANEXPR *ce, | TEM *WInfo, size_t nitens)
DESCRIPTION

These functions write data to an open channel, one ITEM at atime.
On exit, the specified record is locked. The record is unlocked if these functions exit abnormally.

Whole arrays may only be MatWrite, not Write. An error will result if you try ChannelWriteltem() on an
array.

Structure items may not be passed to these routines. Y ou need to pass each structure member one at a
time.

The MatWrite functions try to fill as much of the destination as possible. They do not stop at the first null
byte (for strings) or element (arrays).

The Parmq]] fieldsin CHANEXPR must be set as follows before calling this function:

Parmgx] | Value

Parmg[0] Record number to read (-1=current record, -2=next record)
Parmg[1] Offset or item number in record

Parmg[2] Delay (timeout) in tenth of seconds

On function exit, the Parmg[] fields of CHANEXPR are modified as follows:

Parmgx] | Value

Parmg[0] -1 or -2 depending on the driver. (Sets up the next write to
write the current or next record)

Parmg[1] Next offset or item number to write. Thisis derived by
adding the size of the item you wanted to write (from the
ITEM structure) to the offset you passed to the function.
Parmg[2] unchanged

RETURN VALUE
>=0 Success.
-1 Error, use GetError () for error code.

SEE ALSO
ChannelUnlock(), ChannelUnreadltem(), Opening channels, Closing channels, Reading channels,
Individual driver documentation
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Chapter 10 — Driver Functions

The driver functions are used only by dL4 drivers and must not be used by user defined CALLS, by user
defined functions, or anywhere outside of adL4 driver. Only the driver functions and definitions

documented in this chapter should be used; all other functions and definitions are internal to dL4 and are
not supported for general use.
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MAME ChDirectRawFile - Perform DIRECT command using the raw file driver
SYNOPSIS

#i ncl ude <channel /driver. h>

i nt ChDirect RawFi | e( DRVRCVMNDDI REC cnd, | TEM *itens, size_t nitens)
DESCRIPTION

Perform a DIRECT command (delete, copy, or modify afile) using the raw file driver.

RETURN VALUE
0 Successful
-1 Error, use GetError () for error code
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NAME
ChHndClose - Perform channel closing operations using a channel handle
SYNOPSIS
#i ncl ude <channel /driver. h>
i nt ChHndCd ose( DRVRCWMNDCLOSE cnd, CHANHND chanhnd)
DESCRIPTION
Release storage used by the channel handle table and call the close function of the driver associated with
chanhnd.

Normally, you should use ChClose() instead of this function since ChHndClosg() won't actually close the
channel if it isin use elsewhere. ChClose() also manages channel links for you.

RETURN VALUE
>=0 Success.
-1 Error, use GetError () for error code.

SEE ALSO
ChClosg(), ChHndCtrl(), ChHndOpen(), ChHndDirect()
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NAME
ChHnNdCtrl - Perform general file functions using a channel handle
SYNOPSIS
#i ncl ude <channel /driver. h>
i nt ChHndCt r| (DRVRCMNDCTRL cnd, CHANHND chanhnd, |ong *parmns, |TEM
*itenms, size_t nitens)
DESCRIPTION

Map the function ‘cmd’ into the driver specified by ‘chanhnd’. This function is similar to ChCtrl() except
that the channel handle is used instead of a CHANEXPR.

RETURN VALUE
>=0 Success.
-1 Error, use GetError () for error code.

SEE ALSO
ChCitrl(), ChHndClose(), ChHndOpen(), ChHndDirect()
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NAME
ChHndOpen - Perform channel opening operations using a channel handle
SYNOPSIS
#i ncl ude <channel /driver. h>
CHANHND ChHndOpen( DRVRCWNDOPEN cnd, | TEM *ASnane, | TEM *itens,
size_t nitens)
DESCRIPTION

Map the function ‘cmd’ into the driver specified by ‘chanhnd’. This function is similar to ChOpen()
except that the channel handle is used instead of a CHANEXPR.

RETURN VALUE
>=0 Success.
-1 Error, use GetError () for error code.

SEE ALSO
ChOpen(), ChHndCtrl(), ChHndClose(), ChHndDirect(), ChHndOpenRawFileg(),
ChHndOpenByteFile(), Open Modes
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NAME
ChHndOpenRawFile - Open a channel handle using the raw file driver
ChHndOpenHugeRecor dFile - Open a channel handle using the raw file driver with arecord size of
one gigabyte

SYNOPSIS
#i ncl ude <channel /driver. h>
CHANHND ChHndQpenRawFi | e( DRVRCVNDOPEN cnd, | TEM *itens, size_t nitens)
CHANHND ChHndOQpenHugeRecor dFi | e( DRVRCMNDOPEN cnd, | TEM *itens, size_t
ni t ens)

DESCRIPTION

ChHndOpenRawFile() opens a channel handle to afile using the raw file driver.
ChHndOpenHugeRecordFile() is similar, but ignores all parameters except the path and protection and
guarantees that the record sizeis HUGEFILE_RECORDLENGTH (one gigabyte)

RETURN VALUE
(CHANHND)h  Successful
(CHANHND)O Error, use GetError () for error code

SEE ALSO
ChHndOpen()
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MAME ChannelOSPathname - Get an open file's native absolute pathname
SYNOPSIS

#i ncl ude <channel /driver. h>

i nt Channel Get CSPat hnanme( CHANEXPR *ce, | TEM *i d)
DESCRIPTION

Returns the actual absolute pathname opened on channel *ce. *id is an item of type unknown or is made if
passed as a null item. On Unix or POSIX systems, *id will contain the path in ASCII bytes. On Windows
systems, *id will contain the path in Unicode characters.

RETURN VALUE
>=0 Success. Result stored in *id.
-1 Error, use GetError () for error code.

SEE ALSO
Individual driver documentation
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NAME
InitContigMetrics - Initializea CTGMETRICS structure
ExportContigMetrics - Export CTGMETRICS data
ImportContigMetrics - Import CTGMETRICS data

SYNOPSIS
#i ncl ude <channel /dri ver. h>

void InitContigMetrics(CTGQVETRICS *rm
i nt ExportContigMetrics(CHUNK *data, CTGVETRICS *rm
int InportContigMetrics(CTGVETRICS *rm CHUNK *dat a)

DESCRIPTION
Contiguous file metrics are used to save file information in a chunk, which is then saved in afile. These
functions provide a portable way to save file header information. Functions may freely access the fields
within the CTGMETRICS structure;

typedef struct {
unsi gned | ong NunmRecordsTot al ; /
unsi gned | ong NunmRecor dsl nUse; /
unsi gned | ong Recor dNunber Bi as; /
BYTE | sl ndexed;

} CTGQVETRI CS;

* nunber of total records */
* nunber of in-use records */
* record nunbering bias */

* set if file is indexed */

New fields may be added to this structure at any time (Any new fields will be added to the end of the
structure to provide upward compatability).

InitContigM etrics()
Save default information to a CTGMETRICS structure. Any existing data is lost.

ExportContigM etrics()
Create anew chunk of type CTYP_CTGMETRICS using data from the CTGMETRICS
structure.

ImportContigMetrics()
Exract datafrom a chunk of type CTYP_CTGMETRICS into a CTGMETRICS structure.

RETURN VALUE
ExportContigMetrics() and ImportContigM etrics()
0 Success.
-1 Failure. Use GetError() for error code.

SEE ALSO
chunk
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NAME

GetChannelHnd - Retrieve the handle of a channel
SYNOPSIS

#i ncl ude <driver/chanlib. h>

CHANHND Cet Channel Hnd( CHANNUM chan)
DESCRIPTION

GetChannelHnd() returns the handle associated with the channel ‘chan’. If the ‘chan’ isinvalid or
represents a reserved channel, (CHANHND)O is returned.

RETURN VALUE
(CHANHND)h  Success.
(CHANHND)O Error, use GetError () for error code
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MAME GetEnvLong - Tranglate the value of an environment variable to along
SYNOPSIS

#i nclude <driver/drvrlib.h>

| ong Get EnvLong(const char *varnane, |ong defaultval ue)
DESCRIPTION

Trandate an environment variable to along value. The environment variable must be transatable into a
long value. That is, it must be a string of digits.

If the environment variable is not found or its value trand ates to zero, defaultvalue is returned.

RETURN VALUE
Long value containing either the translated environment value or the default value passed.
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NAME
PairedFileDirect - Perform non-channel functions on paired files
SYNOPSIS
#i ncl ude <channel /driver. h>
i nt PairedFileDirect( DRVRCVNDDI REC cnd, | TEM *itens, size_t nitens, int
(*MakeOQt her Fi | enane) (1 TEM *dest, const | TEM *src))
DESCRIPTION

Perform non-channel operations on paired files, i.e. files which exist as two files on the host O/S
filesystem, such as Indexed Contiguous files.

The caller-supplied function M akeOther Filename() is used to generate the second filename of the pair
based on the first. Therefore, in order to use PairedFileDir ect(), the name of the companion file must be a
derivative of themain filename. M akeOther Filename() should accept an O/S pathname in 'src’ and create
an O/S pathname for the companion file in 'dest'.

RESTRICTIONS
Only the following operations are currently supported: DCD_DUPLICATE DCD_MODIFY DCD_KILL

All others cause aBE_ BADDRVOP error.

RETURN VALUE
>=0 Successful
-1 Error, use GetError () for error code

dL4 User CALL And Driver Implementation GuideO 287



Driver Functions 288

NAME

Par seProtection - Parse protection field for Posix
SYNOPSIS

#i ncl ude <channel /driver. h>

i nt ParseProtection(node_t *perm | TEM *protection)
DESCRIPTION

Parse the Unicode string in "protection’ and extract the file access permissions and into '‘perm’. The
protection string consists attribute letters optionally followed by atwo or three octal digit access bits.

Letters:
"A" Allow reading by any member of the group
"B" Allow writing by any member of the group
"D" Prohibit deletion of the file (n/ato POSIX)
"P Allow reading and writing by all
"R" Prohibit reading by anyone except the file owner
"W Prohibit writing by anyone except the file owner

Two digit octal number: The number is interpreted as IRIS access bits with each bit having the following
meaning:

40 Prohibit reading by other groups

20 Prohibit writing by other groups

10 Prohibit copying by other groups (n/ato POSIX)
04 Prohibit reading by the same group

02 Prohibit writing by the same group

01 Prohibit copying by the same group (n/ato POSIX)

Three digit octal number: The number isinterpreted as traditional Unix access bits where the first digit
controls access by the file owner, the second controls access by other members of the owner's group, and
the third controls access by members of other groups. The bits of each digit have the following meaning:

4 Allow reading
2 Allow writing
1 Allow execution

If protection isanull ITEM or the access permissions are not specified, ™ perm' will be set to a suitable
default value.

RETURN VALUE
-1 Error, use GetError () for error code
0 Successful evaluation
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NAME
InitRecordMetrics - Initialize a RECMETRICS structure
ExportRecordMetrics - Export RECMETRICS data
ImportRecordMetrics - Import RECMETRICS data

SYNOPSIS
#i ncl ude <channel /dri ver. h>

void InitRecordMetri cs(RECVETRICS *rm
i nt ExportRecordMetrics(CHUNK *data, RECMETRICS *rm
int I nportRecordMetrics(RECMETRICS *rm CHUNK *dat a)

DESCRIPTION
Record metrics are used to save record information in a chunk, which is then saved in afile. These
functions provide a portable way to save afile's record length andcharacter set. Functions may freely
access the fields within the RECMETRICS structure:

typedef struct {

unsi gned | ong RecordLengt h; /* record length in bytes */

char Char Set[32]; /* character set for string data */
} RECMETRI CS;

New fields may be added to this structure at any time (Any new fields will be added to the end of the
structure to provide upward compatability).

InitRecordMetrics()
Save default information to a RECMETRICS structure. Any existing datais lost.

ExportRecor dM etrics()
Create a new chunk of type CTYP_RECMETRICS using data from the RECMETRICS
structure.

ImportRecordMetrics()
Exract datafrom a chunk of type CTYP_RECMETRICS into a RECMETRICS structure.

RETURN VALUE
ExportRecordMetrics() and ImportRecor dM etrics()
0 Success.
-1 Failure. Use GetError() for error code.

SEE ALSO
chunk
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MAME SetFilePos - Convert logical record and item numbers to real values
SYNOPSIS

#i ncl ude <channel /driver. h>

i nt SetFil ePos(CHANI NFO *ci, |ong *parnmns)
DESCRIPTION

This function converts logical record (including record -1 and -2) and item numbers to real numbers
usable by the actual read and write routines.

Pass the record and item numbers in parmg[0] and parms[1].

RETURN VALUE
0 Success.
-1 Error, use GetError () for error code.

SEE ALSO
portable and uniBasic formatted and indexed file drivers, CHANINFO definition in channel/driver.h
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NAME
DefaultDriverInit - Perform defaults for driver initialization commands
DefaultDriver Ctrl - Perform defaults for driver control commands
DefaultDriver Close - Perform defaults for driver close commands
DefaultDriver Direct - Perform defaults for driver direct commands
DefaultDriver Open - Perform defaults for driver open commands

SYNOPSIS
#i ncl ude <channel / dri ver. h>

int DefaultDriverlnit(DRVRCMNDI NI T cnd)

int DefaultDriverCrl (DRVRCMNDCTRL cnd, CHANI NFO *chani nfo, |ong *parns,
| TEM *itenms, size_t nitens)

int Defaul tDriverd ose( DRVRCVMNDCLOSE cnd, CHANI NFO *chani nf o)

int DefaultDriverDirect(DRVRCM\DDI REC cnd, | TEM *itens, size_t nitens)

CHANHND Def aul t Dri ver OQpen( DRVRCMNDOPEN cnd, | TEM *itens, size_t nitens)

DESCRIPTION
Typically, these routines are called when your driver gets an operation it doesn't support. Refer to existing
drivers for examples.

DefaultDriverInit() performs the default actions for each of the driver initialization commands listed
below:

DCI_INIT - do nothing and return O

DCI_SHUTDOWN - do nothing and return O

DCI_IDLESHUTDOWN - return BE_ BADRVOP error to indicate that the driver did not
shutdown

DefaultDriver Ctrl() performs default actions for each of the following driver control commands:

DCC_UNLOCK - do nothing and return O
DCC_NCHF - copy requested information from chaninfo
DCC_CCHF - copy requested information from chaninfo

DefaultDriver Close() performs the default actions for each of the driver close commands: it does nothing
and then returns zero to indicate a successful close.

DefaultDriver Direct() performs default actions for each of the following driver direct commands:

DCD_DUPLICATE - Pass command to raw file driver
DCD_MODIFY - Pass command to raw file driver
DCD_KILL - Pass command to raw file driver

DefaultDriver Open() performs the default actions for each of the driver open commands: it returns a
BE_BADDRVORP error.

RETURN VALUE
DefaultDriver Open()
(CHANHND)O Error, use GetError () for error code
(CHANHND)x  Success.

All others:
-1 Error, use GetError () for error code
0 Success.
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NAME
LoadDriver - Load driver, if necessary, and return driver index
LockDriver - Lock driver into active driver table
ReleaseDriver - Release and (if necessary) shut down a driver
ShutdownAlIDrivers - Issue shutdown commands to all active drivers

SYNOPSIS
#i ncl ude <channel / chanli b. h>

DRVRI DX LoadDri ver (1 TEM * ASnarne)

i nt LockDriver (DRVRI DX dri dx)

voi d Rel easeDri ver (DRVRI DX dri dx)
voi d Shut downAl | Dri ver s(voi d)

DESCRIPTION
LoadDriver () returns the driver index of the driver specified by the class or title name in the character
ITEM AShame. If the driver does not exist or cannot be loaded/initialized, NO_DRIVER will be returned.

LockDriver () locks the specified driver in the active driver table and, if necessary, initializes the driver.

ReleaseDriver () decrements the driver usage count and, if the count is zero, attempts to shutdown the
driver.

ShutdownAlIDriver () issues shutdown (DCI_SHUTDOWN) commands to all active drivers.

NOTES
LoadDriver() and L ockDriver support recursive usage of LoadDriver (), LockDriver(), and
ReleaseDriver () by driver init routines.

WARNINGS
While ReleaseDriver () does support recursion, it does NOT support use of LoadDriver() by driver
shutdown functions.

ShutdownAlIDrivers() does not support loading of other drivers by driver shutdown function.

RETURN VALUE
LoadDriver ()
(DRVRIDX)d  Success.
NO DRIVER  Error, use GetError() for error code

LockDriver()

0 Success.
-1 Error, use GetError () for error code
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NAME
LinkChannel - Link achannel number to a channel handle
UnlinkChannel - Release a channel number to channel handle link
SYNOPSIS
voi d Li nkChannel (CHANNUM chan, CHANHND chanhnd)
CHANHND Unl i nkChannel ( CHANNUM chan)
DESCRIPTION
Link and unlink channel numbers with channel handles. These are low-level functions that you will
probably not need. Use ChOpen() and channel oriented functionsif possible.
WARNINGS

No error checking is performed in these routines. If you pass invalid data, memory may be corrupted.
This, in turn, may cause dL4 to fail ungracefully.

RETURN VALUE
UnlinkChannel()
(CHANHND)x Handle of the channel that was just unlinked.

SEE ALSO
ChOpen(), ChClose()
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NAME
ChHNndGetOpenMode - Get open access mode from channel handle
I sExclusiveOpenSpecified - Check if Exclusive Open specified
I sReadProtectionSpecified - Check if Read Protection specified
I sWriteProtectionSpecified - Check if Write Protection specified
Par seOpenM ode - Parse open access mode from I TEM

SYNOPSIS
#i ncl ude <channel /dri ver. h>

i nt ChHndGet OpenMode( OPENMODE *nobde, CHANHND chanhnd)
i nt IsExcl usiveOpenSpecified(lTEM *prot)

i nt |sReadProtectionSpecified(lTEM *prot)

int IsWiteProtectionSpecified(lTEM *prot)

i nt ParseCpenMbde( OPENMODE *node, | TEM *item

DESCRIPTION
ChHndGetOpenM ode() sets ‘mode’ according to the access mode of the channel handle ‘ chanhnd’.

I sExclusiveOpenSpecified(), | sSReadPr otectionSpecified(), and 1 SWritePr otectionSpecified() scan
*prot to determine if Exclusive Open/ Read Protection/Write Protection was specified. * prot must contain
the FILESPEC_PROTECTION item returned by Par seFileSpec(). If *prot is not a character item, O is
always returned.

Par seOpenM ode() initializes the open access mode ‘mode’ according to the ITEM ‘item’. If ‘item’ isa
null ITEM, then ‘mode’ is simply cleared. Otherwise, ‘mode’ is cleared and then set according to the
characters found within the character *item’ as follows:

If any other characters are found, a BE_FILESYNTAX error will be returned. Duplicated mode letters are
legal. ‘item’ must be a character or null ITEM and typically contains the FILESPEC PROTECTION item
returned by Par seFileSpec().

RETURN VALUE
ChHndGetOpenM ode(), Par seOpenM ode()
-1 Error, use GetError() for error code
0 Success.

[ SXXXX Specified()
0 Open Mode is not specified
1 Open Mode is specified

SEE ALSO
ChOpen(), ParseFileSpec()
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Appendix A - Glossary

This glossary defines terms in the context of dL4. For the concepts behind many of these terms, refer to

Introduction to dL4:

absolute pathname
BASIC object code
block

channel

character

character code

character data type
character set
context

driver

executable
file

index
infinite loop
interface
ISAM files

key values
keyword
loop
member
nested loop
object code

operand

phantom port

portable

position parameter

the full pathname, starting at the root.
SEE object code.
one or more statements treated as though they were a single statement.

a communication method between an application and a dL4 driver for
requesting specific file operations.

aletter, number, or other special data representation.

anumeric value that represents a particular character in a set, such as the
ASCII character set.

arepresentation of aletter, number, or other special data representation.
amapping of characters to their identifying numeric values.
SEE runtime context.

adL4 driver acts as atranslator converting a generic file operation request from
an application program into a specific command that carries out the requested
operation.

aprogram that is ready for execution.

a collection of records.

a mechanism of locating data.

the never-ending repetition of a block of dL4 statements.
SEE port.

ISAM (Indexed Sequential Access Method) is a storage and retrieval system
that allows efficient access to data records using key values.

identifying values used in afile to describe and locate a desired record.
areserved word used as part of dL4 syntax.

the repeated circular execution of one or more statements.

each individual datatypein a structure data type. See structure data type.
aloop within aloop.

atrangation, not readable to the user, of a program source code that can be
directly executed by the computer.

apiece of data upon which an operation is performed.

aport that does not have access to its display device. Typically it runsin
background.

capable of being ported to different systems.

A position parameter is used by some BASIC/Debugger commands to specify a
linein adL4 program. Refer to dL4 Command Reference Guide, Appendix C
for description of position parameter.
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program
relative pathname
record

reserved word

root

run time
runtime context
SCCS

source code
step into
step through

string

structure data type

subscript

Unicode

dL4 User CALL And Driver Implementation GuideO

a set of executable instructions.
apartial pathname relative to your current working directory.
aset of related fields.

in dL4, aword that has a fixed function and cannot be used for any other
purpose. Same as keyword.

the root directory, which is the main directory that contains everything on the
disk.

related to the events that occur while a program is being executed.
amachine state when adL4 program is executed.

Source Code Control System (SCCS) is a Unix utility that allows source code
level revision control for a project.

a user-readable text file containing dL4 BASIC language statements.
trace inside a function.

execute afunction but do not trace inside a function. Trace resumes outside the
function.

a sequence of alphanumeric characters. dL4 converts all strings to Unicode
characters.

adatatype that organizes different data types so that they can be referenced as
asingle unit. Typically, used to define arecord in a datafile.

a number inside brackets that differentiates one element of an array from
another.

a 16-bit character set capable of encoding all known characters and used as a
worldwide character-encoding standard.
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Appendix B - Unicode Character Set

Introduction

Unicode is a 16-hit, fixed-width, uniform text and character encoding scheme. It includes most of world's
written scripts, publishing characters, mathematical and technical symbols, geometric shapes, basic
dingbats and punctuation marks. In addition to modern languages such as Arabic, Bengali and Thai, it
also includes such classical languages as Greek, Hebrew, Pali and Sanskrit.

The Unicode set can represent more than 65,000 characters and includes many of the traditional character
sets. Thefirst 128 characters, i.e. 0x00 - Ox7F, areidentical to the ASCII character set. The first 256
characters, i.e. 0x00 - OXFF, represent the SO 8859-1, or Latinl character set (note that ASCII is a subset
of 1SO 8859-1). Unicode values 0x2500 - 0x257F and 0x2580 - 0x27BF, represent forms and charts, and
specia graphics characters, respectively. Unicode values OXEQOO — OxF7FF are defined as “private use’
or implementation defined characters; dL4 uses these characters for mnemonics and mnemonic
parameters.

One of the advantages of the Unicode character set over other character setsisthat it allows data
representation from anywhere in the world in a uniform, plaintext format. In other words, Unicode
simplifies software internationalization.

The following illustrates the Unicode encoding layout.

0x0000  0x0100 0x0200 0x0600 OxFFFF
ASCII LATIN 1 ARABIC

Unicode is used internally for al text processing in dL4. Externally, the various drivers at the 1/0O level
perform any necessary translation to the appropriate character set for a given file or device. Obviously,
not all hardware devices are capable of displaying or printing the full complement of Unicode characters.
The techniques used to handle the Unicode character set are driver-class dependent.

A full definition of the Unicode character set can be found in The Unicode Standard, Worldwide
Character Encoding, Volumes | and I1, published by Addison -Wesley.
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Index
AbortiveEventsPending...........cccocoiiiiiniis 269 Channel OpenStIiNg........ooovvereeerieririe e 272
ADSACCUM. ...t 39 Channel OSPathname............cccevveieeie e 283
AbVDaYNamMe......ccccoei i 128 ChannelQUEryChar..........cccoeieeieniee e 239
ADBVMONtANEME.......coiiiiiieee e 130 ChannelRanK...........cccooeiiiiieni e 253
ACCUMNMTODECDIQ .....eee it 40 ChannelRawMatReadItem..........ccccooviiviineciienenee, 275
AdAACCUM .. 41 ChannelRawMatWriteltem...........ccoevv e 276
AAEITON ..o 166 ChannelRawReadItem..........cccevieieeii e 275
AAAEITOrASCI ..o 166 Channel RawWriteltem ... 276
AdAEITOrBiNary ......c.cooieiiiiieiiee e 166 ChannelReadItem..........ccoceiiieinieniiie e 275
AdAEITOrLONG .....cciveiiiiieiiee et 166 ChannelReadltems .........ccccoeiieeiiriie e 275
AdAEITorunicode...........coveveereenieieeneenee e 166 ChannelSearch ... 240
AdATaDIEITEMS ... 5 ChannelSet.........ccooeeiieiieee e 235
AddToNameTable ........cccceveiiiiriiieeeeee e 141 Channel SEtFP..........cccoeiii 242
AlTOCMEM. ... 6 Channel SharedL ocK ...........ceovveiieiieni e 271
AlIOCTEDIE. ... 7 ChannElSNOW .......cceevieiiiiee e 253
ASCCICOMPAIE ....ccuveiiiii ettt 132 ChannelSize........cocoiiiiiii e 253
ASCCINCOMPAE......ceiieeieieiieiieesiee et 132 ChannelUnIOCK..........cceveiiiiiiieeeeee e 243
ASCCOMPAIE.....eveeiieieiee ettt 132 ChannelUnreadltem ...........cccceevieiiiinenieeniee e 244
ASCNCOMPAIE .....oeiviieiiieiiee ettt 132 ChannelVSCroll ... 253
AsCSNgTONUMDES ... 42 ChannelWriteltem ... 276
ASCUCCOPY .. eeeeveeeritee ettt ettt 133 ChannelWriteltems ... 276
ASCUCNCOPY ..ttt 133 ChCIOSR. ..ttt 225
ASSOCIAEUCCRES ..o 158 CRCH e 226
ATNACCUM ... e 43 CNDIFECL.....ve ettt 228
CaSIING . ..eeeeiee e 179 ChDirectRawWFile..........ccoooiiiiiiieiee e 278
CaWIEPUPD -ttt 180 CheckChannel NUMDbEr .........cccoevieiiiiiiiiecee 245
ChangeAlItemFOrmat ...........cceeveeieniieeeee e 193 ChHNACIOSE......coeieeieee e 279
ChangeNItemFormat ...........cccevceeiennienesee e, 193 ChHNACHT <. 280
Channel FUNCLIONS........cooiiiiiieeeee e, 224 ChHNAGetOpenMode...........cccoveiiieiieeee e 294
ChannelAdd ..o 230 ChHNAOPEN ...t 281
ChannelBuild ...........cccooiiiiiiiiieee e, 231 ChHNdOpenByteFile ........cceeieeieee e 282
ChannelBuildString........ccoovveeiieenenieeeee e 231 ChHNdOpenRawFile...........cccoveiieiieiiee e 282
ChannelClear.........coooeeiiiiiiieeee e 267 ChOPEN. ...ttt e 229
ChannelCloSe ........eovieiiereeeee e 267 ClearAlIChannels...........ccoeeiieiiciieiee e 267
ChannelDelete...........cooieiiiiieiecee e 232 ClearChanEVvents............ccoveeiieni s 269
ChannelErase.........ccooevieiienieiceeee e 233 ClearChannels.........ccoovevierieiien e 267
Channel EXCIUSIVELOCK .......cccvevieieeieeieeie e 271 CMPEQACCUM ...ttt 44
ChannelFUNCEC.........cccooiiiiiiieieeee e 234 CMPGEACCUM ... 45
ChannelFUNCED .........ccooiiiiiiieiieeee e 234 CMPGTACCUM ...ttt 46
ChannelFUNCEN ..o, 234 CMPLEACCUM......oiiiiieriie e 47
ChannelFUNCEU..........cooiiiiiiieiee e 234 CMPLTACCUM.....oiiiiiiierie e 48
ChannelGet .........cceeiiiieie e 235 CMPNEQACCUM ..ot 49
ChannelHide..........ccooiiiiiiiiieeee e 253 CompareCIASCHCIHEM ..o 220
ChannelHSCroll ........cccooveiiiiiiiiee e, 253 CompareCICHEM .......ceviiiieiee e 220
ChannelMapltem..........ccoveeiienieie e 238 CompareCIteM ........ccoceviiiieiiieree e 220
ChannelMatReadItem...........cccocveiiiiieieei e 275 COoMPArEMEM......oiiiiriirree e 8
ChannelMatWriteltem..........cceoveieeiieiece e 276 CompareUItemM ........coociviiiieiie e 220
ChannelMOVEe. ........coooiiiiiiiiee e 253 COMPULECRC ... 134
ChannelOpeN. .......eiieiee e 272 CONSEMEM....cooiiiiiiir e 9
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ContiNUECRC .....vveeeieeeicteeee e 134
CONVENLIONS. ....uviiiiieee et 1
ConvertFromUniCode...........eeeveeeeiiciirieeeeeee e, 159
CoNVErtNUMDENS........oi it 50
CoNVEITTOLOWEN ......cceiiiieiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeees 135
ConvertToOSPathname .........o.oooevvecvvvieeeee e, 246
ConvertTOUNICOTE..........cccvveeeeeeeeeeciireeeeee e 159
CoNVEtTOUPPEN ...coeiiiieieeiiee et 135
ConvertToUserPathname............cocecvvveeeeeeeieecnnvneee.. 248
ConvertWithCountsFromUnicode...............cccuvnee... 159
ConvertWithCountsToUnicode..........cccceeeeveennnneee.. 159
COPYACCUM ...ciiiie ettt 51
CopyAsCiValueCItem ........cccoeveeiieeiieeee e 181
COPYIEM....ceeii e 182
COPYMEM....ooiiiie e 10
CopYTaDIE ...t 11
CopyValUECHEM ... 184
CopyValueUIteM ......c.eeiiiiieeiee e 184
COSACCUNM ....ooiiiiiiiieiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeesssssseneeee 52
CreateAssocationTable ......ccceeveeeiivccvieeeieeee e, 158
Creat€CUNK. ......cveeeieeeiicitieeee e 265
CreateNameTable.........cccovveeeiiiiiiicieee e, 141
CHrlIAIChaNNES ...ccoeeeeiiiieeee e, 249
CtrIChannels .......eeeeveeiiiciee e, 249
CurrentDate.........cooevveiiiiiiiiiiieieieeeeeeeeeeeeeee e 107
Date and Time String FOrmay ..........cocoeevceeeneeenenen. 114
Date Format COOES.......uvveevieeiiiciiiieeeeee et 106
DateOrdering.......ceeveeeieeerieeeiee et 111
DaleSEparator ..........cueeeiiieee et 112
DateTOGM T TSING. ....eeeieveeiieeeiee et 113
DateToJUlian ....cc.ceoeiiiiiiiieeee e 129
DatETOSING ...eeeveeeieee ettt 113
DayNamMe. ....c.oociiieiiee e 128
DeCDIgTOACCUM ......eeiieiiiie ettt 53
DefaultDriverClOSE. ......cvveeeeeeeiieiiieeeeeee e 291
DefaultDriverCrl ......ccvvveeeeeeeiicieeeee e 291
DefaultDriverDIreCt ......veeeveeiiiciiiieeeee e 291
DefaultDriverinit........ccoveeeeeeiiiciiieeeeeee e 291
DefaultDriverOpen ........cccoceeeiee e 291
DETaDIEtEMS ...t 12
DFOrMatAlign ...c.eeeeeeeeee e 108
DFOMMEALSIZE....eeeeieeeictiieeeee et 109
DIMOFAIEM v 185
DIMOfCHEM...veeeiie e 185
DIMOFUREM....eeeiieeiiciieeee e 185
DIVACCUM «..vvviieieee ettt e e e e e e e einvrne e e e e e e ennes 54
DontQueueEveryEvent............cooceiiiiiiniieeceieeee 269
Driver FUNCLIONS......ccvvveeeeeee e 277
DUPITEM . 186
DUpliCAEMEM ... 13
EACCUM........ 55
Error FUNCLIONS........ccvvieeeeeiecciieeee e 165
ErrorMeESSage .....cooovvieiiiiiei et 167
ExchangeMem.........cooiiiiiiiiiii e 14
ExecuteOSCommand...........ccovveiuvvreeeeeeeiiiiiireeeeeeennn 250
EXPACCUM ...ttt 56
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EXPOMBY TE ... 21
EXPOMBY TEAITAY ... 21
EXpOrtContigMELIiCS........oovveeeiei e 284
EXPOrtRECOrdMELIICS........eeiveieiii e 289
EXPOrtSIZE. ....veeiiii et 21
EXPOrtUINTLO ..o 21
EXPOrtUINT32 ..t 21
FatalBrror.....ccvveeeeeeeecceee e 168
FatalErrorASCl .......cocccvveeeeee e 168
Fatal ErrorBinary .......c.coocoeeiieeenei e 168
Fatal ErrorLoNng.......cooueeiveiiieeeiee e 168
FatalErrorunicode..........ccceveeeiiiciiviieeeee e 168
FileDUPlICALe. .....ccveeeeeeeee e 251
FHEKI ..o 251
FleMOITY ... 251
FilespecChOpen ..........coieiieiiie e 252
FINANEXTWS.....ooeeiiiiie e 187
FIXACCUML.....iiiiee e 57
FIXNIEEM ... 188
FiIXOVETIOWEd......c.ccooiiiiiieeeee e 58
FIOBEACCUM ..ottt 59
FIOBENTEEM ...t 189
FIOatX TO0ACCUM ...ttt 60
FOrmatACCUM............oooi 61
FraACCum............coc 62
FreeAssociationTable ........ceeeeeeiicivieeeieec e, 158
FreeCharSEtS.....ccovieii it 159
FreeMem..........cccoo 15
FreeMnemoniCASSOCIAtioNS..........cveeeeeeeeiccivreeeeeeenn, 162
FreeNameTable..........ccccvveeiiiiiiiiieee e 141
FreeTable. ... 16
FreeTablETOMEM ... 17
GetAssociatedMNEMONIC .....vveeeeeeeeiciireeeee e 162
GetAvailablePortNUMDBEr ........ooeeeeviiiiiieeeeeee e, 273
GetChanEVENL .......ccevveeeiiiiiieeee e 269
GetChannelHNd...........coovvciiieeiiec e, 285
GetCharSEtID......vvveeeeeeeecceeeee e 159
GetCharSetIDCIHEM ... 190
GetContinuedParmData..........ccccceveecvvveeeeeeeeiecnvveenn. 162
GetCurrentSySDITeCtory.........cocevceeeneeenee e 268
GetDefaultLOCaAlE.....cccccoe i 136
GetDirectoryOfOSPathname............cccoveevieeiienenee 255
GEIENVLONG ...coiiiiieieeiiee et 286
(= 4= (0] RSO POPPPPPPPPPPPIRY 169
GELEITOITEXE .. uvviiviiiieiiieeieieeieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeees 169
GELLOCAIE. ...ttt 136
GetMaxNumberOfPorts.........ceeeeeevicciiieeeeee e, 273
GetMemClassNamMEe.........ccccvveeeeeeee e 18
GEtMEMFIAGS. ... 19
GEMEMSIZE. ... .ttt 20
GetMiscCommINfO........oocccvveeeieie e, 256
GetMnemonicParmData.............cooeevvvveeeeeeeeiccvveenn. 162
GEtNUMDEICIaSS ...vveeeieieecciiireeeee et 63
GetNumberOf POrtsSINUSE.......ceveeeeiiciiieeeeeee e, 273
GEtPOITNUMDEY ....vveeeiiceiiiiieeee e 273
GELSYSINTO. ... 257
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GetUcCharAssoCiation..........eeeeeeeveecuvveeeeeeeeseecnvveeen. 158
GetUcTrandationRUIe.........eeeeveeeiiiciiiieeeee e, 159
Glossary of dL4 Terms.......ccceeeiieeiiieeieeeee e 296
GMTIME ..ot 115
GMTSINGTODEE......ccciiieiieeiieeee e 110
IMPOMBY TE......oi e 21
IMPOrtBY TEAITAY ....coeoiieieeiee et 21
IMPOrtCoNtigMELFICS .....cooveieiiee e 284
IMPOrtRECOrdMELICS.....cooiveieiieeiiee e 289
IMPOISIZE... .o 21
IMPOItUINTL6. ...t 21
IMPOItUINT 32 21
INdeXElementItem .......coooovviciiieeee e 218
INItChANNEIS........cccvteeeee e, 258
INItCArSELS.......co it 159
INITCONtIGMELTICS ....eeevie e 284
INIEDALE ..uvvieeeie et 116
INIEEITON <.t 170
INITIEEMS ..ot 191
INIEM AN . 64
INIEIMIEIM e 22
INItM NEMONICASSOCIALIONS.......vveeeeeeeiiiiiiieeeeeeeeeeans 162
INItRECOIAMELTICS.....vveeieeeeecctireeee e 289
TNIESEIINGS .ot 137
INEACCUM. ... 65
Introduction To ThisGuUIide..........cooeevvveeeeeeeeiicnrneee. 1
[SACCUMINRENGE ......coiiiiiiieeiiiee e 66
ISACCUMNAN ... 67
ISACCUMNEG .....ceiiiiiiie e 68
ISACCUMOFIW.....coiiiiiiieee e 69
ISACCUMUITIW ..o 70
ISACCUMZENOD ... 71
ISAIEM .o 223
ISChaNNEIFTEE .......uvvveeeeeee et 259
ISChanNElOpeN.........coiiiiiiee e 259
ISCHEM. ..ttt e e e 223
ISContinUEdParM.........ccceeeiiiiiiieeiee e 162
ISDITEM ..t 223
[SEVENtPending.........ccooeeiieieiiee e 269
IsExclusiveOpenSpecified..........cocovierineeiiieeniees 294
ISIHEMNUIL ..o 192
ISMEMLOCKEd........ccvveieieeeee e 23
ISMEMZENO ... 24
ISMNEMONIC......coo ittt 162
ISMNEMONICPAIM ....ovveeiiiieiiciireeee e 162
IsSNFormatPortable............ccooveviieeei i 72
ISNITEM . 223
IsPortablePath............cceeeeeeiiiiiiiieiie e 260
IsReadProtectionSpecified.........oocoviieiiiei e 294
IsRelativePortablePath............ccceeeeeeeiiiciiiiieeeeeeeens 260
ISSHEM ...t 223
IsSTableLocked ........cvvveeeeeiiiieeee e 25
ISTADIENUI ..o 26
ISUCASC ...ttt ettt ettt e e e e eaanes 138
ISUCASCAINUM ...ttt 138
ISUCASCAIPNAL. ..o 138
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[SUCASCDIGIT..cceveeiiiieiie e 138
ISUCASCLOWEY ... 138
[SUCASCUPPES ...eeiieitieie ettt 138
[SUCDIGIT. oo 138
IsSUCLOWEr ... 138
ISUCMINUS. ...ceeeiiiiiiiiiieeiee ettt 138
ISUCPIUS ...ttt 138
[SUCSPACE. ...ttt 138
ISUCUPPES ..ttt ettt 138
[SUCWHILESPACE ......eveeiiii et 138
[SUCKDIQIT....eeeeiieeiiee et 138
ISUITEM ..t 223
[sWriteProtectionSpecified ..........ocooviiiiiiiieciiens 294
Al C LY PR et 1
11= . OO P RRRRRIN 223
[tem FUNCLIONS......ccvvieeeee e 178
IXFACCUM ... 73
JUHANTODELE. ...ttt 129
LBOUNAATEM....eeeiieiiiiiiieeeeee e 218
LengthCItem ........ccooiiiiiie e 194
LinKChann@l ...........cooviiiiieeiieiiicciieeeee e 293
LOAOACCUM .....uviiiiieee et e ettt e e e e 74
LOAODEALE. .......uvveeeeeeeeiccrieeee et 117
(0= o [ D] 1 1= ¢ o J OO 195
(0= o | B (A= SO RSOOSR 292
LOAONITEM ...t 195
LOCAITIME. ...ttt 115
LOCKDIIVEN .....vvtiieeeeee ettt 292
LOCKIMEBIM ...ttt 27
LOCKTADIE ......cuvvieeeeeiiicreee e 28
LOQACCUM. ..ottt 75
LongToMNemoniCParm...........ccceeveeerieniieeesiee e 162
LONGTOUC .....ci it 140
LTHMCHEM ..ttt 222
LTrMUBEM ..ottt 222
MaKECITEM ...t 196
MakeCIEMFTOMASCI ..vvvveeeeeeeiccirieeeeee e 197
MakeContinuedParm.........cc..cccoeevvveeeeeeeeiicrireeeee e, 162
MaKEDITEM ....uvvieeeieeeicceeee e 196
MaKEGMTIME. . ueeiiiiiiiictiieeee e 118
MaKeLoCaATIME ......cooiciieeeieee e 118
MakeMnemoniCParmM ..........c..ccoovcvvvveeeeeee i, 162
MaKENTTEM ....ovvveeeieceicceee e 196
MaKESIINGASCH ..veeeveeeiieeiiee e 198
MakeStringWritable...........ocooiiiiiiiiieee e, 261
MaKETADIE ......ovveeeieeiiicee e 29
MaKEUITEM ....vvvveiiieieiceeee e 196
ManACCUM...........ccoiii 76
Math FUNCLIONS..........cccoiiieeiee e 37
Memory and Table Functions...........cccooceeveiiiennee. 5
MRNemMOoNiC FUNCLIONS.........cooeeeiiiciiiiieeeee e 162
MnemoniCParmMTOLONG. ......cvceerieeerieeriee e 162
MOOACCUM.....cuttiiiieee ettt e e 77
MOodifyCharSet ..........ccoeiveiiiiii e 159
MONtNDELE ......uvveeeeee et 119
MonthdayDate..........cceeiueeiieieie e 120
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MONtANEIME.....ccoiiiiii e 130
MOVEMEIM ... 30
MOVESIIING.....eeeeiee e 199
MUIACCUM. ...t 78
NANACCUM ...ttt 79
NativeAbvDayName...........cocvieeeieieiieeree e 128
NativeAbvMonthName...........cccoiiiiniinieeee, 130
NativeCompareCItem .........cocoieeineieiiee e 220
NativeDateSeparator ..........covureeereeerieesieeesiee e 112
NativeDateTOGMTSENNG ....covvveeeieieiiee e 113
NativeDateT OSIIING . ...ccoveeieeeeiee e 113
NativeDayName..........coooeirieriiieeee e 128
NativeGMTSNgTODEE .......ccvveeieeeerieerieeeiee e 110
NativeMonthName ..., 130
NativeNumberTOSIHNG. .......coeieeeriieieeree e 83
NativeStringToDate. .........cocoveeeeneieveeree e 110
NEGACCUM....ooiiiiiie ettt 84
NEGOFIWACCUM ...t 85
NEGUFIWACCUM ...t 86
NFOrMAatATIGN ..o 80
NFOrmatMaxDigitS........eeevererieeeniee e 81
NFOIMALSIZE. ..o 82
NUHTIEEM . 200
NUITEEMS. ... 200
NUMDEr FOrMELS........veiiieiiiiieiee e 38
NUMDErSTODAE. .....ceeeeeieeiiee e 121
NUMDE TOSIING...cceveeeiee et 87
NUMEIemMentSATTEM ... 218
NUMMembersSItem ..., 201
ONEACCUM. ..ottt ettt 88
OVEITIAEEITOr ... 171
OverrideErrorASCI ..o, 171
OverrideErrorBinary .......ccoooeeevveeiiieenieeesiee e 171
OverrideErrorLong.........cceveeevieeiiennee e 171
OverrideErrorUnicode..........coevveeiieniiieneniee e 171
PairedFilEDIreCt.........coevveeiiiieii et 287
ParseChar ........cooceiiiii e 202
ParseFilESPEC ......uvei e 203
ParseFilespecOptions..........ccccoeeeniieiieesiee e 203
ParseNSymbol ........cccoviiiiiii 143
ParseNUMDEN ........coiiiiiieieee e 204
ParseOctHEeXChar .........ccoeeieiiiiieiieee e 142
ParseOpenMOde. .........cooveeiieiiiiieie e 294
ParsePathname ...........cooceeiiiiiii e 205
ParseProtection..........coooceeieiiiee e 288
ParseSymbol ..........coooiiiiiiii e 143
ParsEWSCHEM ......ooviiiiiiiee e 206
ParseWSDelimitedCltem ..........ccoocevenere e 207
PIACCUM. ...ttt 89
POSOFIWACCUM.....ooiiiiiiii et 90
POSUFIWACCUM ...t 91
PULEITOrTEXL. ... 172
PutTypeAheadString........ccocevveeinei e 262
PWEACCUM ...ttt 92
QUEUEChANEVENL .........veeeeiiee e 269
QUEUEEVEIYEVENT ... 269
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QueuePriorityChanEvent ..o, 269
ReadPrOfile......ovveeeieiiiiiieeee e 274
ReallOCCHEM.....veeiieiiicieeee e 208
ReallOCMEM .....vvvieiiiciccee e 31
RealloCUIEM.....eeeiiiiiicee e 208
RegisterCharSet........ceeeiveiieeeee e 159
RegisterCharSetName..........ccccooviiveerennee e, 159
RegisterMemCIass..........coveiiiiieeneeee e 32
REEASEDIIVEN ...vveeeieeeecteeeee e 292
ReEl@aSEItEM .....vvveeeiecccce e 209
REEASEITEMS.....oveeeieeeccctieeee e 209
RestoreErrorContext...........cccoeeeeeeeeieeeiieeeeeeee 177
ReverseMem..........cccco 33
RNAACCUM ...ttt 93
RNASEEd........eeeeeee e 94
ROUNAACCUM . ...vvviiiiec ittt 95
RTHMCHEM ..ot 222
RTAMUIEM. ..o 222
SaVEEITOrCONtEXL .......cvvvviiieiiieiiieeeeeeeeeeeeeeeeeeeeeeeeeeeens 177
SearChCHEM.......evvieeee e 221
SearChMNEMONIC....cceeeeeiiciiieeeee et 162
SearchNameTable ..........occcvveeeieiiiiiee e, 141
SearchProfile.....ccuveeeieiiie e, 274
SearchProfil@ASCH ...eeeeceiiciiieeee e, 274
SearchUItEM.......vvveeeiiie e 221
SENASIGNEA ...cooeiieiee e 263
SetAbortiveChanEvent .........ccccooovvvviiveeeie e, 269
SEtAITEMFOIMAL ........cevvveiiieiiiiiieeeeeeeeeeeeeeeee e eeeeeeees 193
SetCurrentSysDIrectory .........cceevevenee e 268
=l (0] GO P SO SPOPPPPPPPPPPPPRY 173
SEEITOrASCI ...ttt 173
SEErrorBinNary .......ccooceeeieieiieee e 173
SEEITOrLONG. . .o eeeeee ettt 173
SEtErrorUniCode..........coovvcuvvveeeieceiiciireeeee e 173
SEFIEPOS........ccctveeeeee e 290
SEtNItEMFOrMAEL .........cvvveieiiiiiiiiieeeeeeeeeeeeeeee e 193
SetNonAbortiveChanEvent...........ccccvveeeeeeeeecnvveenen. 269
SetupBaseElementitem..........cocooviiiiinieneeee 218
SEUPCITEM ..o 210
SetupCoNSICITEM....cooiiiiiee e 210
SetupConStUITEM ... 210
SEUPDIEM ..o 210
SetupElementitem ... 218
SetupMemberitem ... 211
SEUPNITEM ..o 210
SEUPUITEM ..o 210
ShutdownAIIDIIVELS........ccciveeeeeeeeee e 292
ShutdownChannels..........cccovveeeeeeeiicciiieeeee e 264
ShUtAOWNDALE......vveeeieee it 122
ShULAOWNETTON ....vvveeiieeei it 174
ShUtdOWNITEMS.....oeeeeieeeiiiieeee e 212
ShutdownMath ........ceoeeiiiiiiiiiieeee e, 96
ShULAOWNMEM ....ovvvieiiececccirreeeee e 34
ShutdOWNSEIINGS .....eeiveieiie e 144
SINACCUM......coi ittt ettt e e e e e e e earraeee s 97
SKipUCWhIteSPaCe.......ccoveierieeiieeeiee e 145
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SKIPWSCIEM.....eoiieieceee e 213
SOUICEEITON ..o 175
SOUrCEEITOrASCII ... 175
SOUrCEEITOrBINary .......coooeeeiieeiiee e 175
SOUrCEEITOrLONg .....ccvveviiiiei e 175
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