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How 1o usa the C kibrary kernel

6-190

{A language handler is appropriate for a PC value if LanguageCodeBase < PC and
PC < LanguageCodeLimit, and it is not matked as failed. Marking as 'failed’ is local
to a particular kernel trap handler invocation. The search for an appropriate
handler examines the current PC, then R14, then the link field of successive stack
frames. If the stack is found tc be corrupt at any time, the search fails).

EventProc, Unhandled EventProc

The kernel always installs a handler for OS events and for Escape flag change. On
occurrence of one, all registers are saved and an appropriate EventProc, or failing
that an appropriate UnhandledEventProc is found and called. Escape
pseudo-events are processed exactly like Traps. However, for ‘real’ events, the
search for a handler terminates as soon as a handler is found, rather than when a
willing handler is found (this is done to limit the time taken to respond to an
event). If no handler is willing to claim the event, it is handed to the event handler
which was in force when the program started. (The call happens in CallBack, and if
it is the result of an Escape, the Escape has already been acknowledged.)

In the case of escape events, all side effects (such as termination of a keyboard
read) have already happened by the time a language escape handler is called.

FastEventProc

The treatment of events by EventProc isn't too good if what the user level handler
wants to do is to buffer events (eg conceivably for the key up/down event), because
there may be many to one event handler call. The FastEventProc allows a call at the
time of the event, but this is constrained to obey the rules for writing interrupt
code {called in IRQ mode; must be quick; may not call SWls or enable interrupts;
must not check for stack overflow). The rules for which handler gets called in this
case are rather different from those of {uncaught) trap and (unhandled) event
handlers, partly because the user PC is not available, and partly because it is not
necessarily quick enough. So the FastEventProc of each language in the image is
called in turn (in some random ordet).

UnwindProc

UnwindProc unwinds one stack frame (see description of _kernel unwindproc
for details). If no procedure is provided, the default unwind procedure assumes
that the ARM Procedure Call Standard has been used: languages should provide a
procedure if some internal calls do not follow the standard.

NameProc

NameProc retuths a pointer to the string naming the procedure in whose body the
argument PC lies, if a name can be found; otherwise, 0.

How the run-time stack is managed and extended

The run-time stack consists of a doubly-linked list of stack chunks. The initial stack
chunk is created when the run-time kemel is initialised. Currently, the size of the
initial chunk is 4Kb. Subsequent requests to extend the stack are rounded up to at
least this size, so the granularity of chunking of the stack is fairly coarse. However,
clients may not rely on this.

Each chunk implements a portion of a descending stack. Stack frames are singly
linked via their frame pointer fields within {and between) chunks. See the appendix
entitled Appendix C: ARM procadure call standard on page 6-329 for more delails.

In general, stack chunks are allocated by the storage manager of the master
language (the language in which the root procedure - that containing the language
entry point - is written). Whatever procedures were last registered with

_kernel register_allocs () will be used (each chunk ‘remembers’ the
identity of the procedure to be called to free it). Thus, in a C program, stack chunks
are allocated and freed using malloc (} and free(}.

In effect, the stack is allocated on the heap, which grows monotenically in
increasing address order.

The use of stack chunks allows multiple threading and supports languages which
have co-routine constructs (such as Modula-2). These constructs can be added toC
fairly easily (provided you can manufacture a stack chunk and modify the fp. sp
and s1 fields of a ymp_buf, you can use set Jmp and long jmp to do this).

Stack chunk format

A stack chunk is described by a_kernel_stack_chunk data structure located
at its low-address end. It has the following format:

typedef struct stack chunk {
unsigned long sc_mark; /% == Oxf60690£f */
struct stack _chunk *sc_next, *sc_prev;
unsigned long sc_size;
int ({*sc_deallocate) (};
} _kernel stack_chunk;

_sc_mark is a magic number; sc_next and sc_prev are forward and backward

pointers respectively, in the doubly linked list of chunks; sc_s1ze is the size of
the chunk in bytes and includes the size of the stack chunk data structure;
sc_deallocate is a pointer to the procedure to call to free this stack chunk -
often free () from the C library. Note that the chunk lists are terminated by NULL
pointers - the lists are not drcular.

6-191
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Entry no. 113: int ungetc{int ¢, FILE * stream)

Pushes the character specified by c (converted to an unsigned char) back onto the
Input stream pointed to by st ream. The character will be returned by the next
read on that stream. An intervening call to the £ f 1ush function or to a file
positioning function (fseek, fsetpos, rewind) discards any pushed-back
characters. The external storage corresponding to the stream is unchanged. One
character pushback is guaranteed. If the unget function is called too many times
on the same stream without an intervening read or file positioning operation on
that streamn, the operation may fail. If the value of ¢ equals that of the macro ECF,
the operation fails and the input stream is unchanged.

A successful call to the ungetc function clears the end-of-file indicator. The value
of the file position indicator after reading or discarding all pushed-back characters
will be the same as it was before the characters were pushed back. For a text
stream, the value of the file position indicator after a successful call tothe ungete
function is unspecified until all pushed-back characters are read or discarded. For
a binary stream, the file position indicator is decremented by each successful call
to the ungetc function; if its value was zero before a call, it is indeterminate after
the all.

Returns: the character pushed back after conversion, or EOF [f the operation fails.

Entry no. 114: slze_U fread(void * ptr, size_t size, size_t nmemb, FILE *

siream)

Reads into the array pointed to by ptr, up to nmemb members whose size is
specified by s1ze, from the stream pointed to by st ream. The file position
indicator (if defined) is advanced by the number of characters successfully read. If
an error occurs, the resulting value of the file position indicator is indeterminate. If
a partial member is read, its value is indeterminate. The ferror or feof function
shall be used to distinguish between a read error and end-of-file.

Returns: the number of members successfully read, which may be less than nmemb
if a read error or end-ol-file is encountered. If s1ze or nmemb is zero, fread
returns zero and the contents of the array and the state of the stream remain
unchanged.

Entry no. 115: size_t fwrite{const void * ptr, size_t size, size_t nmemb, FILE

“ stream)

Writes, from the atray pointed to by ptr up to nmemb members whose size is
specified by s1ze, to the stream pointed to by st ream. The file position indicator
{il defined) is advanced by the number of characters successfully written. If an error
occurs, the resulting value of the file position indicator is indeterminate.

The Shared C Library

Returns: the number of members successfully written, which will be less than
nmemk only if a write error is encountered.

Entry no. 116: Int fgetpos{FILE * stream, fpos_t * pos)

Stores the current value of the file position indicator for the stream pointed to by
stream in the object pointed to by pos. The value stored contains unspedified
information usable by the £setpos function for repositioning the stream to its
position at the time of the call to the fgetpos function.

Returns: zeto, if successiul. Otherwise non-zero is returned and the integer
expression errno Is set to an implementation-defined non-zero value (under
RISC OS fgetpos cannot faii).

Entry no. 117: int fseek({FILE * stream, long Int offset, Int whence)

Sets the file position indicator for the stream pointed to by st ream. For a binary
stream, the new position is at the signed number of characters specified by

of fset away from the point specified by whence. The specified point is the
beginning of the file for SEEK_SET, the current position in the file for SEEK_CUR,
or end-of-file for SEEK_END. A binary stream need not meaningfully support
fseek calls with a whence value of SEEK_END, though the Acorn
implementation does. For a text stream, of fset is either zero or a value returned
by an earlier call to the £tell function on the same stream; whence is then
SEEK_SET. The Acom implementation also allows a text stream to be positioned
in exactly the same manner as a binary stream, but this is not portable. The fseek
function clears the end-of-file indicator and undoes any effects of the ungetc
function on the same streamn. After an £ seek call, the next operation on an update
stream may be either input or output.

Returns: non-zero only for a request that cannot be satisfied.

Entry no. 118: int fsetpos{FILE * siream, const fpos_t * pos)

Sets the file position indicator for the stream pointed to by st ream according to
the value of the object pointed to by pos, which is a value returned by an earlier
call to the £ getpas function on the same stream. The £setpos function clears
the end-of-file indicator and undoes any effects of the ungetc function on the
same stream. After an £setpos aall, the next operation on an update stream may
be either input or output.

Returns: zero, if suocessful. Otherwise non-zero is returned and the integer
expression errno is set to an implementation-defined non-zero value (under
RISC OS5 the value is that of EDOM inmath.h).

6-257
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null pointer. Subsequent calls with s as other than a null pointer cause the internal
state of the function to be altered as necessary. A call with s as a null pointer
causes these functions to return a non-zero value if encoding have state
dependency, and a zero otherwise. After the LC_CTYPE category is changed, the
shift state of these functions is indeterminate.

Entry no. 172: Int mblen{const char * s, size_t n)

If 5 is not a null pointer, the mblen function determines the number of bytes
comprising the multibyte character pointed to by s. Except that the shift state of
the mbtowc function is not affected, it is equivalent tombtowe { (wchar_t *)0,
&, n}.

Returns: If s is a null pointer, the mblen function returns a non-zero or zero value,
if multibyte character encodings, respectively do or do not have state-dependent
encodings. If s is hot a null pointer, the mblen function either returns a 0 (if 5
points to a null character), or returns the number of bytes that comprise the
multibyte character (if the next n or fewer bytes form a valid multibyte character},
or returns -] (if they de not form a valid multibyte character).

Entry no. 173: int mbtowc{wchar_t * pwc, const char * s, size_t n)

If 5 is not a null pointer, the mbtowe function determines the number of bytes that
comprise the multibyte character pointed to by s. It then determines the code for
value of type wchar_t that corresponds to that multibyte character. (The value of
the code corresponding to the null character is zero). If the multibyte character is
valid and pwe is not a null pointer, the mbtowc function stores the code in the
object pointed to by pwc. At most n bytes of the array pointed to by = will be
examined.

Retumns: If s is a null pointer, the mbtowc function returns a non-zero or zero
value, if multibyte character encodings, respectively do or do not have
state-dependent encodings. If s is not a null pointer, the mbtowc function either
returns a 0 (if s points to a null character), or returns the number of bytes that
comprise the converted multibyte character [if the next n of lewer bytes form a
valid multibyte character). or returns ~1 (if they do not form a valid multibyte
character).

Entry no. 174: int wetomb{char * s, wchar_t wchar)

Determines the number of bytes need to represent the multibyte character
corresponding to the code whose value is wehar (including any change in shift
state}. It stores the multibyte character representation in the array object pointed
to by s (if 5 is not a null pointer). At most MB_CUR_MAX characters are stored. If
the value of wehar is zero, the wet omb function is left in the initial shift state].

string

Retumns: If 5 is a null pointer, the wetomb function returns a non-zero of zeto
value, if multibyte character encodings, respectively do or do not have
state-dependent encodings. If s is not a null pointer, the wet omb function returns
a-1 if the value of wechar does not correspond to a valid multibyte character, or
returns the number of bytes that comprise the multibyte character corresponding
to the value of wehar.

Multibyte string fuactions

The behaviour of the multibyte stting functions is affected by the LC_CTYPE
category of the current locale.

Entry no. 175: size_t mbstowcs(wchar_t * pwcs, const char * s, size_t n)

Converts a sequence of multibyte characters that begins in the initial shift state
from the array pointed to by s into a sequence of corresponding codes and stores
not more than n codes into the array pointed to by pwes. No multibyte character
that follow a null character {which is converted into a code with value zero) will be
examined or converted. Each multibyte character is converted as if by a call to the
mbtowe function. If an invalid multibyte character is found, mbstowcs returns
{size_t)-1. Otherwise, the mbs towcs function retums the number of array
elements modified, not including a terminating zero code, if any.

Entry no. 176: size_t wcstombs{char * s, const wchar_t * pwcs, size_t n)

Converts a sequence of codes that correspond to multibyte characters from the
array pointed to by pwes into a sequence of multibyte characters that begins in the
initial shift state and stores these multibyte characters into the array pointed to by
s, stopping if a multibyte character would exceed the limit of n total bytes or if a
null character is stored. Each code is converted as if by a call to the wetomb
function, except that the shift state of the wetomb function is not affected. If a
code is encountered which does not correspond to any valid multibyte character,
the west ombs function returns (size t)-1.Otherwise, the westombs function
returns the number of bytes madified, not including a terminating null character, if
any.

string provides several functions useful for manipulating character arrays and
other objects treated as character arrays. Various methods are used for
determining the lengths of the arrays, but in all casesachar * orvoid *
argument points to the initial (lowest addresses) character of the array. If an array
is written beyond the end of an object, the behaviour is undefined.
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