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A

Short (flat) list-
ing of Stan-
dard C classes

A.1 Short form of STDC_BASE

class interface STDC_BASE
feature(s) from STDC_BASE

-- errno

errno. STDC_ERRNO

-- Access to the variable that contains the error that occurred.

invariant

accessing_real_singleton: security_is_real_singleton;
end of STDC_BASE
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A.2 Short form of STDC_BUFFER

class interface STDC_BUFFER
creation
allocate (a_capacity: INTEGER)
-- Allocate memory of a_capacity bytes.
-- If is_owner then the buffer is first deallocated.
allocate_and_clear (a_capacity: INTEGER)
-- Allocate memory of a_capacity bytes, make sure its zeroed out.
-- If is_owner then the buffer is first deallocated.
make_from_pointer (a_pointer: POINTER; a_capacity: INTEGER; a_become_owner: BOOLEAN)
-- Attach a pointer to this object. If a_become_owner is
-- True, it will deallocate the pointer when close is
-- called, or when this object is garbage collected.
feature(s) from S7TDC_BUFFER
-- Allocation
allocate (a_capacity: INTEGER)
-- Allocate memory of a_capacity bytes.
-- If is_owner then the buffer is first deallocated.
allocate_and_clear (a_capacity: INTEGER)
-- Allocate memory of a_capacity bytes, make sure its zeroed out.
-- If is_owner then the buffer is first deallocated.
make_from_pointer (a_pointer: POINTER; a_capacity: INTEGER; a_become_owner: BOOLEAN)
-- Attach a pointer to this object. If a_become_owner is
-- True, it will deallocate the pointer when close is
-- called, or when this object is garbage collected.
feature(s) from STDC_BUFFER
-- Other allocation commands
resize (new_capacity: INTEGER)
-- Resize memory to new_capacity bytes. Expanded memory is not
-- guaranteed to be zeroed out.
feature(s) from STDC_BUFFER
-- Access
resource_usage_can_be_increased: BOOLEAN
-- Can the number of allocated resources increased with capacity?
feature(s) from STDC_BUFFER
-- Copy data internally or externally
copy_from (source: STDC_BUFFER; src_offset, dest_offset, bytes: INTEGER)
-- Move data from another buffer into ourselves.
-- Start at offset src_offset, into
-- offset dest_offset, moving bytes bytes
-- Memory may overlap.
memory_copy (source: POINTER; src_offset: INTEGER; dest_offset, bytes: INTEGER)
-- Copy data from source, offset src_offset, to location
-- dest_offset in this buffer, for bytes bytes.
-- Memory may not overlap, use move to copy within buffer
-- or memory_move to copy from potentially overlapping buffer.
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memory_move (source: POINTER; src_offset: INTEGER; dest_offset, bytes: INTEGER)
-- Copy data from source, offset src_offset, to location
-- dest_offset in this buffer, for byftes bytes.
-- Memory may overlap.
move (src_offset, dest_offset: INTEGER; bytes: INTEGER)
-- Move data around in buffer itself from offset src_offset to
-- offset dest_offset, moving bytes bytes.
-- Memory may overlap.
feature(s) from STDC_BUFFER
-- Set/get bytes (8-bit data)
peek_uint8 (index: INTEGER): INTEGER
-- consider memory an array of 8 bit values.
infix "@" (index: INTEGER): INTEGER
-- consider memory an array of 8 bit values.
poke_uint8 (index, value: INTEGER)
peek_int8 (index: INTEGER): INTEGER
-- consider memory an array of 8 bit values.
poke_int8 (index, value: INTEGER)
feature(s) from S7TDC_BUFFER
-- Set/get integers (16-bit data)
peek_int16 (index: INTEGER): INTEGER
-- Read signed 16 bit value at offset index in native
-- endian format.
peek_int16_native (index: INTEGER): INTEGER
-- Read signed 16 bit value at offset index in native
-- endian format.
peek_uintl6 (index: INTEGER): INTEGER
-- Read unsigned 16 bit value at offset index in native format.
peek_uintl6_native (index: INTEGER): INTEGER
-- Read unsigned 16 bit value at offset index in native format.
peek_int16_big_endian (index: INTEGER): INTEGER
-- Read 16 bit value at offset index in big endian format.
peek_int16_little_endian (index: INTEGER): INTEGER
-- Read 16 bit value at offset index in little endian format.
poke_int16 (index: INTEGER; value: INTEGER)
-- Write 16 bit value at offset index, in native endian format.
poke_int16_native (index: INTEGER; value: INTEGER)
-- Write 16 bit value at offset index, in native endian format.
poke_intl16_big_endian (index: INTEGER; value: INTEGER)
-- Write 16 bit value at offset index, in big endian format.
poke_int16_little_endian (index: INTEGER; value: INTEGER)
-- Write 16 bit value at offset index, in little endian format.
feature(s) from STDC_BUFFER
-- Set/get integers (32-bit data)
peek_int32_native (index: INTEGER): INTEGER
-- Read 32 bit value at offset index, assume its byte order
-- 1s native, and return it.
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peek_integer (index: INTEGER): INTEGER

-- Read 32 bit value at offset index, assume its byte order

-- is native, and return it.
peek_int32_big_endian (index: INTEGER): INTEGER

-- Read 32 bit value at offset index, assume its byte order

-- is big endian, and return it in native format.
peek_int32_little_endian (index: INTEGER): INTEGER

-- Read 32 bit value at offset index, assume its byte order

-- is little endian, and return it in native format.
peek_uint32_native (index: INTEGER): INTEGER

-- Read 32 bit unsigned int at offset index, assume native

-- byte order.
peek_uint32_big_endian (index: INTEGER): INTEGER

-- Read 32 bit unsigned int at offset index, assume its

-- byte order is big endian, and return it in native format.
peek_uint32_little_endian (index: INTEGER): INTEGER

-- Read 32 bit unsigned int at offset index, assume its

-- byte order is big endian, and return it in native format.
poke_integer (index: INTEGER; value: INTEGER)

-- Write 32 bit value at offset index, in native endian format.
poke_int32_native (index: INTEGER; value: INTEGER)

-- Write 32 bit value at offset index, in native endian format.
poke_int32_big_endian (index: INTEGER; value: INTEGER)

-- Write 32 bit value at offset index, in big endian format.
poke_int32_little_endian (index: INTEGER; value: INTEGER)

-- Write 32 bit value at offset index, in little endian format.

feature(s) from STDC_BUFFER

-- Set/get characters
append_to_string (dest: STRING; start_index, end_index: INTEGER)

-- Append all characters from start_index to end_index

-- inclusive to dest.
peek_character (index: INTEGER): CHARACTER

-- Return value at index as an 8-bit character.
poke_character (index: INTEGER; value: CHARACTER)

-- Set character at index index to value.
put_to_string (dest: STRING; pos, start_index, end_index: INTEGER)

-- Put characters from start_index to end_index inclusive

-- in dest starting at position pos.

-- Useful for Gobo character buffers.
c_substring_with_string (dest: STRING; start_index, end_index: INTEGER)

-- As c_substring but used dest as the destination.
c_substring (start_index, end_index: INTEGER): STRING

-- Create a substring containing all characters from

-- start_index up to encountering a %U or when end_index is

-- reached, whatever happens first.
substring (start_index, end_index: INTEGER): STRING

-- Create a substring containing all characters
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-- from start_index to end_index inclusive.
feature(s) from S7TDC_BUFFER
-- Fill
fill_at (start_index, a_count: INTEGER; byte: INTEGER)
-- Starting at position start_index, write byte for a_count bytes
feature(s) from STDC_BUFFER
-- Searching
locate_character (other: CHARACTER,; start_index: INTEGER): INTEGER
-- Return index of other in buffer, or -1.
-- Search begins at start_index.
locate_string (other: STRING; start_index: INTEGER): INTEGER
-- Does buffer contain other?
-- Returns index where other is found.
-- Returns -1 if not found
-- searching starts at position start_index
feature(s) from STDC_BUFFER
-- Queries
is_valid_index (index: INTEGER): BOOLEAN
is_valid_range (from_index, to_index: INTEGER): BOOLEAN
-- Is from_index..to_index a valid and meaningfull range?
feature(s) from STDC_BUFFER
-- Low level handle functions
do_close: BOOLEAN
-- Close resource, return error if any, or zero on
-- success. This routine may never call another object, else
-- it cannot be used safely in dispose.
unassigned_value: POINTER
-- The value that indicates that handle is unassigned.
invariant
accessing_real_singleton: security_is_real_singleton;
capacity_not_negative: capacity >= 0;
valid_capacity: is_allocated = (capacity > 0);
open_implies_handle_assigned: is_allocated = (ptr = unassigned_value);
owned_implies_open: is_owner implies is_allocated,
owned_implies_handle_assigned: is_owner implies ptr /= unassigned_value;
end of STDC_BUFFER
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A.3 Short form of STDC_CONSTANTS

class interface STDC_CONSTANTS
feature(s) from STDC_CONSTANTS
-- Error codes
edom: INTEGER
-- Math argument out of domain of function
erange: INTEGER
-- Math result not representable
emfile: INTEGER
-- Too many open files
feature(s) from STDC_CONSTANTS
-- Standard streams
stream_stdin: POINTER
stream_stdout: POINTER
stream_stderr: POINTER
feature(s) from STDC_CONSTANTS
-- Special characters
const_eof: INTEGER
-- signals EOF
feature(s) from STDC_CONSTANTS
-- I/O buffering
iofbf: INTEGER
-- full buffering
iolbf: INTEGER
-- line buffering
ionbf: INTEGER
-- no buffering
feature(s) from STDC_CONSTANTS
-- file positioning
seek_set: INTEGER
seek_cur: INTEGER
seek_end: INTEGER
feature(s) from STDC_CONSTANTS
-- Signal related constants
sig_dfl: POINTER
sig_err: POINTER
sig_ign: POINTER
feature(s) from STDC_CONSTANTS
-- Signals
sigabrt: INTEGER
sigfpe: INTEGER
-- erroneous arithmetic operation, such as zero divide or an
-- operation resulting in overflow
sigill: INTEGER
-- illegal instruction
sigint: INTEGER
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-- receipt of an interactive attention signal
sigsegv: INTEGER
-- invalid access to storage
sigterm: INTEGER
feature(s) from STDC_CONSTANTS
-- random numbers
rand_max: INTEGER
-- maximum value returned by the random function
feature(s) from STDC_CONSTANTS
-- category constants
lc_ctype: INTEGER
lc_numeric: INTEGER
lc_time: INTEGER
lc_collate: INTEGER
lc_monetary: INTEGER
lc_all: INTEGER
feature(s) from STDC_CONSTANTS
-- various
clocks_per_sec: INTEGER
feature(s) from STDC_CONSTANTS
-- exit codes
exit_failure: INTEGER
-- exit status when something has gone wrong
exit_success: INTEGER
-- exit status upon success
end of STDC_CONSTANTS
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A.4 Short form of STDC_CURRENT_PROCESS

class interface STDC_CURRENT_PROCESS
feature(s) from STDC_SECURITY_ACCESSOR
-- The singleton, available to any because its used in preconditions
security: STDC_SECURITY
-- Singleton entry point for security.
feature(s) from STDC_BASE
-- errno
errno: STDC_ERRNO
-- Access to the variable that contains the error that occurred.
feature(s) from STDC_CURRENT_PROCESS
-- My standard input/output/error
stdin: STDC_TEXT_FILE
stdout: STDC_TEXT_FILE
stderr: STDC _TEXT FILE
feature(s) from STDC_CURRENT_PROCESS
-- various
clock: INTEGER
-- return approximation of processor time used by the
-- program, or -1 if unknown
feature(s) from STDC_CURRENT_PROCESS
-- Random numbers
random: INTEGER
-- Returns a pseudo-random integer between 0 and RAND_MAX.
set_random_seed (a_seed: INTEGER)
-- Sets a_seed as the seed for a new sequence of
-- pseudo-random integers to be returned by random. These
-- sequences are repeatable by calling set_random_seed with
-- the same seed value. If no seed value is provided, the
-- random function is automatically seeded with a value of
- 1.
invariant
accessing_real_singleton: security_is_real_singleton;
end of STDC_CURRENT_PROCESS
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A.5 Short form of STDC_ENV_VAR

class interface STDC_ENV_VAR
creation
make (a_name: STRING)
feature(s) from STDC_ENV_VAR
-- Initialization
make (a_name: STRING)
feature(s) from STDC_ENV_VAR
-- Access
exist: BOOLEAN
-- Is this environment variable defined?
name: STRING
-- Name of environment variable.
value: STRING
-- Current value of environment variable.
invariant
accessing_real_singleton: security_is_real_singleton;
end of STDC_ENV_VAR
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A.6 Short form of STDC_FILE

STDC_FILE is a deferred class. Use STDC_TEXT_FILE for accessing and creating text files, or
STDC_BINARY_FILE for binary files.

deferred class interface STDC_FILE
feature(s) from STDC_FILE
-- Initialization
create_read_write (path: STRING)
-- Open file for update (reading and writing). If the file
-- already exists, it is truncated to zero length.
-- So permissions seem to remain.
create_write (path: STRING)
-- create new file for writing. If the file already exists,
-- it is truncated to zero length.
- So permissions seem to remain.
open (path, a_mode: STRING)
- open file in given mode
open_append (path: STRING)
-- Append to exiting file or create file if it does not exist.
open_read (path: STRING)
-- open file for reading
open_read_write (path: STRING)
-- Open file for reading and writing.
feature(s) from STDC_FILE
-- Work with existing streams
attach_to_stream (a_stream: POINTER; a_mode: STRING)
-- Attach to a_stream. Does not become owner of stream so
-- it will not close on close or when garbage collected.
feature(s) from STDC_FILE
-- Close
detach
-- Forget the resource. Resource is not closed.
-- You cannot read and write anymore.
feature(s) from STDC_FILE
-- Reopen
reopen (path, a_mode: STRING)
-- Closes and then opens a stream.
feature(s) from STDC_FILE
-- Control over buffering
Sflush
-- Updates this stream
setbuf (buffer: POINTER)
-- Determines how the stream will be buffered
-- gives you a fully buffered input and output.
-- Not sure: buffer should have at least BUFSIZ bytes?
-- No operation should yet been performed on this file
-- buffer = default_pointer: default buffer will be allocated
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-- buffer /= default_pointer implies buffer size = BUFSIZ
set_buffer (buffer: POINTER)
-- Determines how the stream will be buffered
-- gives you a fully buffered input and output.
-- Not sure: buffer should have at least BUFSIZ bytes?
-- No operation should yet been performed on this file
-- buffer = default_pointer: default buffer will be allocated
-- buffer /= default_pointer implies buffer size = BUFSIZ
set_full_buffering (buffer: POINTER; size: INTEGER)
-- Determines buffering for a stream.
-- If buffer is default_pointer, a buffer of size bytes
-- will be allocated by this routine.
set_line_buffering (buffer: POINTER; size: INTEGER)
-- Determines buffering for a stream.
-- Give NULL buffer so setvbuf will allocate a buffer.
set_no_buffering
-- Turn buffering off.
feature(s) from STDC_FILE
-- read, C like
last_byte: INTEGER
-- Last read character of get_character.
-- Can be negative, so is more a last_shortint or so!
getc
-- Reads a C unsigned char and converts it to an integer,
-- the result is left in last_byte.
-- This function probably can be used to read a single
-- byte.
get_character
-- Reads a C unsigned char and converts it to an integer,
-- the result is left in last_byte.
-- This function probably can be used to read a single
-- byte.
read (buf: POINTER; offset, bytes: INTEGER)
-- Read chunk, set last_read. offset determines how far
-- in buf you want to start writing.
feature(s) from STDC_FILE
-- Write, C like
putc (c: INTEGER)
-- Write a single character.
write (buf: POINTER; offset, bytes: INTEGER)
-- write bytes bytes from buf at offset offset
-- we do not really care if offset is positive or negative...
feature(s) from STDC_FILE
-- read, Eiffel like
last_boolean: BOOLEAN
-- last boolean read by read_boolean
last_character: CHARACTER
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-- last character read by read_character
last_double: DOUBLE
-- last double lread by read_double
last_integer: INTEGER
last_real: REAL
-- last real read by read_real
read_boolean
-- Attempt to read back a boolean written by write_boolean.
read_buffer (buf: STDC_BUFFER; offset, bytes: INTEGER)
-- More safe version of read in case you have a
-- STDC_BUFFER object. Read starts at offset bytes in buf.
-- Check last_read for number of bytes actually read.
read_double
read_character
-- Read a single character and set last_character.
-- If end-of-file encountered, eof is True.
read_integer
read_real
read_string (nb: INTEGER)
-- Read at most nb characters from input stream.
-- Make the characters that have actually been read
-- available in last_string.
-- The input stream should not contain %U characters.
feature(s) from STDC_FILE
-- write, Eiffel like
put (any: ANY)
-- Write object as string.
put_buffer (buf: STDC_BUFFER; offset, bytes: INTEGER)
-- more safe version of write in case you have a
-- STDC_BUFFER object
-- Check last_written for number of bytes actually written,
-- if you use asynchronous writing.
write_buffer (buf: STDC_BUFFER; offset, bytes: INTEGER)
-- more safe version of write in case you have a
-- STDC_BUFFER object
-- Check last_written for number of bytes actually written,
-- if you use asynchronous writing.
put_boolean (b: BOOLEAN)
-- Write "True" to output stream if
-- b is true, "False" otherwise.
write_boolean (b: BOOLEAN)
write_character (¢c: CHARACTER)
-- Write a single character.
put_double (d: DOUBLE)
-- Write a double in Standard C %f format.
write_double (d: DOUBLE)
-- Write a double in Standard C %f format.
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put_integer (i: INTEGER)
-- Write an integer in Standard C %d format.
write_integer (i: INTEGER)
-- Write an integer in Standard C %d format.
put_real (r: REAL)
-- Write a real in Standard C %f format.
write_real (r: REAL)
-- Write a real in Standard C %f format.
put_string (a_string: STRING)
-- Write a string. a_string should not
-- contain the null character.
write_string (s: STRING)
puts (s: STRING)
feature(s) from STDC_FILE
-- Unreading
ungetc (c: INTEGER)
-- Pushes ¢ back to the stream. Only one push back is guaranteed.
-- Note that file positioning functions discard any
-- pushed-back characters.
unread_character (an_item: CHARACTER)
-- Put an_item back in input stream. Only one push back is
-- guaranteed.
-- This item will be read first by the next
-- call to a read routine.
-- Note that file positioning functions discard any
-- pushed-back characters.
feature(s) from STDC_FILE
-- File position
get_position: STDC_FILE_POSITION
-- Get the current position. Use set_position to return to
-- this saved position
rewind
-- Sets the file position to the beginning of the file.
seek (offset: INTEGER)
-- Set file position to given absolute offset.
seek_from_current (offset: INTEGER)
-- Set file position relative to current position.
seek_from_end (offset: INTEGER)
-- Set file position relative to end of file.
set_position (a_position: STDC_FILE_POSITION)
-- Set the current file position.
tell: INTEGER
-- The current position.
feature(s) from STDC_FILE
-- Other
clearerr
-- Clears end-of-file and error indicators for a stream.
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clear_error
-- Clears end-of-file and error indicators for a stream.
feature(s) from STDC_FILE
-- Status report
eof: BOOLEAN
-- Is eof encountered by getc or is the end-of-file indicator
-- is set?
error: BOOLEAN
-- Is the error indicator is set?
resource_usage_can_be_increased: BOOLEAN
-- Is it allowed to open another file?
feature(s) from S7TDC_FILE
-- Access
filename: STRING
-- The filename of this file.
mode: STRING
-- Mode in which the file is opened/created.
feature(s) from STDC_FILE
-- is mode binary or text
is_binary_mode_specification (a_mode: STRING): BOOLEAN
-- Is the last character of a_mode equal to b?
is_text_mode_specification (a_mode: STRING): BOOLEAN
-- Is the last character of a_mode equal to t?
invariant
open_in_sync: is_open_read or is_open_write implies is_open; -- The reverse is not true, for examples sockets
-- closed for reading/writing, but still open.
accessing_real_singleton: security_is_real_singleton;
capacity_not_negative: capacity >= 0;
valid_capacity: is_open = (capacity > 0);
open_implies_handle_assigned: is_open = (stream /= unassigned_value);
owned_implies_open: is_owner implies is_open;
owned_implies_handle_assigned: is_owner implies stream /= unassigned_value;
last_string_valid: last_string /= Void,
gets_buf valid: gets_buf /= Void,
end of deferred STDC_FILE
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A.7 Short form of STDC_FILE_SYSTEM

class interface STDC_FILE_SYSTEM
feature(s) from STDC_FILE SYSTEM
-- Path names
expand_path (a_path: STRING): STDC_PATH
-- returns a new path
feature(s) from STDC_FILE SYSTEM
-- Rename files/directories, remove files/directories
remove_file (a_path: STRING)
-- Removes a file from a directory.
-- For Standard C, its implementation defined what
-- remove_file does if file is opened by some process
-- (remove_file fails on Windows for example).
-- doesnt remove a directory.
rename_to (current_path, new_path: STRING)
-- Rename a file or a directory.
-- new_path should not be an existing path.
feature(s) from STDC_FILE_SYSTEM
-- Accessibility of files
is_modifiable (a_path: STRING): BOOLEAN
-- Is a_path readable and writable by this program?
-- Does this by attemting to open a_path file read/write.
is_readable (a_path: STRING): BOOLEAN
-- Is a_path readable by this program?
-- Does this by attemting to open a_path file read-only.
invariant
accessing_real_singleton: security_is_real_singleton;
end of STDC_FILE_SYSTEM



Short (flat) listing of Standard C classes 18

A.8 Short form of STDC_SECURITY

class interface STDC_SECURITY
feature(s) from STDC_SECURITY
-- Modes
make_allow_all
-- Just allow everything.
make_allow_sandbox
-- Allow very little, use for setuid root programs.
feature(s) from STDC_SECURITY
-- The security aspects
cpu: STDC_SECURITY_CPU
error_handling: STDC_SECURITY_ERROR_HANDLING
files: STDC_SECURITY_FILES
memory: STDC_SECURITY_MEMORY
feature(s) from STDC_SECURITY
-- Various
assert_once_memory_allocated
-- Make sure that certain once functions in STDC_BASE are
-- called. These once functions are called when an error
-- occurs, at that time there might not be memory left to
-- create them.
invariant
accessing_real_singleton: security_is_real_singleton;
remain_single: Current = singleton;
end of STDC_SECURITY
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A.9 Short form of STDC_SIGNAL

class interface STDC_SIGNAL
creation
make (a_value: INTEGER)
feature(s) from STDC_SIGNAL
-- creation
make (a_value: INTEGER)
feature(s) from STDC_SIGNAL
-- set signal properties, make effective with apply
apply
-- Make changes effective.
set_default_action
-- Install signal-specific default action.
-- Call apply to make changes effective.
set_ignore_action
-- Set action to ignore signal.
-- Call apply to make changes effective.
set_handler (a_handler: STDC_SIGNAL_HANDLER)
-- Install ones own signal handler.
feature(s) from STDC_SIGNAL
-- signal functions
raise
-- raise the signal
feature(s) from S7DC_SIGNAL
-- signal state
is_ignorable: BOOLEAN
-- All signals Standard C knows about are ignorable...
value: INTEGER
-- the signal
invariant
accessing_real_singleton: signal_switch_is_real_singleton;
accessing_real_singleton: security_is_real_singleton;
valid_signal_value: value >= I,
end of STDC_SIGNAL
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A.10 Short form of STDC_SIGNAL_HANDLER

deferred class interface STDC_SIGNAL_HANDLER
invariant

accessing_real_singleton: signal_switch_is_real_singleton;
end of deferred STDC_SIGNAL_HANDLER
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A.11 Short form of STDC_SYSTEM

class interface STDC_SYSTEM
feature(s) from STDC_SYSTEM
-- run-time determined queries
is_shell_available: BOOLEAN
-- Return True if command interpreter is available
feature(s) from STDC_SYSTEM
-- compile time determined queries
clocks_per_second: INTEGER
-- number per second of the value returned by the clock function
feature(s) from STDC_SYSTEM
-- endianess
is_big_endian: BOOLEAN
-- True if this is a big endian architecture
is_little_endian: BOOLEAN
-- True if this is a little endian architecture
invariant
accessing_real_singleton: security_is_real_singleton;
end of STDC_SYSTEM



Short (flat) listing of Standard C classes 22

A.12 Short form of STDC_TIME

class interface STDC_TIME
creation
make_date (a_year, a_month, a_day: INTEGER)
-- Create a time according to this day, time 00:00:00.
-- Date is assumed to be a local date.
make_date_time (a_year, a_month, a_day, an_hour, a_minute, a_second: INTEGER)
-- Date is assumed to be a local date.
-- We assume daylight saving time setting in effect is
-- available from system.
make_from_now
-- Make value equal to current unix time.
-- Afterwards call to_local or to_utc to turn individual
-- fields in local time or in utc time.
make_from_unix_time (a_value: INTEGER)
-- a_value is a time_t value.
-- Afterwards call fo_local or to_utc to turn individual
-- fields in local time or in utc time.
make_time (an_hour, a_minute, a_second: INTEGER)
-- Time is assumed to be a local time.
-- We assume daylight saving time setting in effect is
-- available from system.
-- Day will be January 1, minimum_year.
make_utc_date (a_year, a_month, a_day: INTEGER)
-- Create a time according to this day, time 00:00:00.
-- Date is assumed to be in UTC.
make_utc_date_time (a_year, a_month, a_day, an_hour, a_minute, a_second: INTEGER)
-- Date is assumed to be in UTC.
-- Conversion to the unix time is done without taking into
-- account leap seconds, as according to the specification.
make_utc_time (an_hour, a_minute, a_second: INTEGER)
-- Time is assumed to be UTC time at January 1, minimum_year.
-- We assume daylight saving time setting in effect is
-- available from system.
feature(s) from STDC_TIME
-- Initialization
make_date (a_year, a_month, a_day: INTEGER)
-- Create a time according to this day, time 00:00:00.
-- Date is assumed to be a local date.
make_date_time (a_year, a_month, a_day, an_hour, a_minute, a_second: INTEGER)
-- Date is assumed to be a local date.
-- We assume daylight saving time setting in effect is
-- available from system.
make_date_time_without_dst (a_year, a_month, a_day, an_hour, a_minute, a_second: INTEGER)
-- Date is assumed to be a date/time without daylight saving
-- taken into account, such as a UTC based date/time.
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make_from_now
-- Make value equal to current unix time.
-- Afterwards call to_local or to_utc to turn individual
-- fields in local time or in utc time.
make_from_unix_time (a_value: INTEGER)
-- a_value is a time_t value.
-- Afterwards call fo_local or to_utc to turn individual
-- fields in local time or in utc time.
make_utc_date (a_year, a_month, a_day: INTEGER)
-- Create a time according to this day, time 00:00:00.
-- Date is assumed to be in UTC.
make_utc_date_time (a_year, a_month, a_day, an_hour, a_minute, a_second: INTEGER)
-- Date is assumed to be in UTC.
-- Conversion to the unix time is done without taking into
-- account leap seconds, as according to the specification.
make_utc_time (an_hour, a_minute, a_second: INTEGER)
-- Time is assumed to be UTC time at January 1, minimum_year.
-- We assume daylight saving time setting in effect is
-- available from system.
feature(s) from STDC_TIME
-- Make individual time fields valid
is_local_time: BOOLEAN
-- Is time in local time?
is_utc_time: BOOLEAN
-- Is the time zone UTC?
is_time_zone_known: BOOLEAN
-- After a make routine, call either to_local or to_utc.
to_local
-- Switch time fields to local time based on time in value.
to_utc
-- Switch time fields to utc time based on time in value.
feature(s) from STDC_TIME
-- Manually set individual time fields
set_date (a_year, a_month, a_day: INTEGER)
-- Set date part, time remains unchanged, unless daylight
-- savings has to be taken into account.
set_date_time (a_year, a_month, a_day, an_hour, a_minute, a_second. INTEGER)
-- Set individual time fields. Set value based on given
-- fields, assuming that it is a local time.
-- We assume daylight saving time setting in effect (or not)
-- has been set.
set_dst_to_current
-- Let system figure out if daylight saving time is in effect.
set_dst_to_none
-- Daylight saving time is not in effect.
set_dst_in_effect
-- Daylight saving time is in effect.
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set_time (an_hour, a_minute, a_second: INTEGER)
-- Set time part, date remains unchanged unless daylight
-- savings has to be taken into account.
to_dos_seconds
-- Make sure the seconds are divisible by two, a value DOS
-- and clones like Windows NT like.
feature(s) from STDC_TIME
-- Individual time fields, need call to fo_local or to_utc
year: INTEGER
month: INTEGER
day: INTEGER
-- Day of the month.
weekday: INTEGER
-- Days since Sunday.
day_of _year: INTEGER
-- Days since January Ist
hour: INTEGER
minute: INTEGER
second: INTEGER
is_daylight_savings_in_effect: BOOLEAN
-- Does the broken down time take into account daylight savings?
is_daylight_savings_unknown: BOOLEAN
-- Do we not know if the broken time includes daylight saving?
feature(s) from STDC_TIME
-- Time as string
short_weekday_name: STRING
-- Abbreviated weekday name
weekday_name: STRING
-- Full weekday name
short_month_name: STRING
-- Abbreviated month name
month_name: STRING
-- Full month name
fJormat (format_str: STRING): STRING
-- Formatted date/time according to format_str. See
-- man strftime for details.
default_format: STRING
-- Time as string of the form "Mon Apr 17 21:49:20 2000"
local_date_string: STRING
-- Date part in format local to current country.
local_time_string: STRING
-- Time part in format local to current country.
rfc_date_string: STRING
-- RFC 822 style date, i.e. Tue, 15 Nov 1994 08:12:31 GMT.
feature(s) from STDC_TIME
-- Date calculations
is_equal (other: like Current): BOOLEAN
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Is other attached to an object considered equal to
-- current object ?
infix "-" (other: like Current): like Current
-- Creates a new time which is the difference between
- Current and Other
infix "<" (other: like Current): BOOLEAN
-- Is current object less than other?
feature(s) from STDC_TIME
-- Status
is_two_digit_year (a_year: INTEGER): BOOLEAN
-- Is a_year a two digit year that can be handled by
-- four_digit_year.
is_valid_date (a_year, a_month, a_day: INTEGER): BOOLEAN
-- Do a_year, a_month and a_day form a date recognized
-- by this class?
is_valid_day (a_year, a_month, a_day: INTEGER): BOOLEAN
-- Is a_day a valid day given year and month.
is_valid_time (an_hour, a_minute, a_second. INTEGER). BOOLEAN
-- Do an_hour, a_minute and a_second form a valid 24
-- hour clock time?
feature(s) from STDC_TIME
-- Access
current_year: INTEGER
-- Current year.
four_digit_year (a_year: INTEGER): INTEGER
-- Return a four digit year given a possibly two digit year.
hash_code: INTEGER
-- The hash-code value of Current.
minimum_year: INTEGER
-- The minimum year for the current platform.
-- For POSIX is 1970, for Windows is 1980.
maximum_year: INTEGER
-- The maximum Epoch year.
value: INTEGER
-- Time in seconds since January 1, 1970.
invariant
accessing_real_singleton: security_is_real_singleton;

tm_not_void: tm /= Void,

tm_has_proper_capacity: tm.capacity >= posix_tm_size;

value_not_negative: value >= 0,

my_time_zone_valid: my_time_zone = 0 or else my_time_zone = utc_time_zone or else my_time_zone = local_ti
end of STDC_TIME



B
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abstract classes

An abstract class is somewhat above the Standard C classes, and between the features you get when
you use a POSIX or Windows class. It is mainly aimed at users who want to write software usable
on Unix and Windows, and who do not want to use a POSIX emulator.

You never use an abstract class directly, always use the corresponding effective EPX_XXXX, for
which there is a variant in the src/posix or src/windows directory.

B.1 Short form of ABSTRACT _CURRENT_PROCESS

deferred class interface ABSTRACT_CURRENT_PROCESS
feature(s) from STDC_SECURITY_ACCESSOR
-- The singleton, available to any because its used in preconditions
security: STDC_SECURITY
-- Singleton entry point for security.
feature(s) from S7DC_BASE
-- errno
errno. STDC_ERRNO
-- Access to the variable that contains the error that occurred.
feature(s) from STDC_CURRENT_PROCESS
-- My standard input/output/error
stdin: STDC_TEXT_FILE
stdout: STDC_TEXT_FILE
stderr: STDC_TEXT _FILE
feature(s) from STDC_CURRENT_PROCESS
-- various
clock: INTEGER
-- return approximation of processor time used by the
-- program, or -1 if unknown
feature(s) from STDC_CURRENT_PROCESS
-- Random numbers
random: INTEGER
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-- Returns a pseudo-random integer between 0 and RAND_MAX.
set_random_seed (a_seed: INTEGER)
-- Sets a_seed as the seed for a new sequence of
-- pseudo-random integers to be returned by random. These
-- sequences are repeatable by calling set_random_seed with
-- the same seed value. If no seed value is provided, the
-- random function is automatically seeded with a value of
- 1.
feature(s) from ABSTRACT_PROCESS
-- Process properties
pid: INTEGER
-- The process identifier.
is_pid_valid: BOOLEAN
-- current process id is always valid
feature(s) from ABSTRACT_PROCESS
-- Signal this process
terminate
-- Attempt to gracefully terminate this process.
require
valid_pid: is_pid_valid
feature(s) from ABSTRACT_CURRENT_PROCESS
-- Every process also has standard file descriptors which might not be compatible with stdin/stdout/stderr (Winc
fd_stdin: ABSTRACT_FILE_DESCRIPTOR
ensure
fd_stdin_not_void: Result /= Void,
not_owner: not Result.is_owner
Jfd_stdout: ABSTRACT_FILE_DESCRIPTOR
ensure
fd_stdout_not_void: Result /= Void,
not_owner: not Result.is_owner
Jfd_stderr: ABSTRACT_FILE_DESCRIPTOR
ensure
fd_stderr_not_void: Result /= Void,
not_owner: not Result.is_owner
invariant
accessing_real_singleton: security_is_real_singleton;
end of deferred ABSTRACT_CURRENT_PROCESS
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B.2 Short form of ABSTRACT_EXEC_PROCESS

deferred class interface ABSTRACT_EXEC_PROCESS
feature(s) from ABSTRACT_EXEC_PROCESS
-- Initialization
make (a_program: STRING; a_arguments: ARRAY[STRING])
make_capture_input (a_program: STRING; a_arguments: ARRAY[STRING])
make_capture_output (a_program: STRING; a_arguments: ARRAY[STRING])
make_capture_io (a_program: STRING; a_arguments: ARRAY[STRING])
-- Why not use threedirectional i/o, because youre getting
-- yourself in great, great trouble anyway.
-- A bit of advice: call stdin.close before starting to call
-- stdout.read_string and such...
make_capture_all (a_program: STRING; a_arguments: ARRAY[STRING])
-- Threedirectional i/o is a great way to get yourself in trouble.
feature(s) from ABSTRACT_EXEC_PROCESS
-- (re)set arguments
has_void_argument (a_arguments: ARRAY[STRING]): BOOLEAN
-- Is one of the items in a_arguments Void?
set_arguments (a_arguments: ARRAY[STRING])
feature(s) from ABSTRACT_EXEC_PROCESS
-- i/o capturing
capture_input: BOOLEAN
-- is input captured on execute?
capture_output: BOOLEAN
-- is output captured on execute?
capture_error: BOOLEAN
-- is error captured on execute?
set_capture_input (on: BOOLEAN)
set_capture_output (on: BOOLEAN)
set_capture_error (on: BOOLEAN)
fd_stdin: ABSTRACT_FILE_DESCRIPTOR
fd_stdout: ABSTRACT_FILE_DESCRIPTOR
fd_stderr: ABSTRACT_FILE_DESCRIPTOR
feature(s) from ABSTRACT_EXEC_PROCESS
-- Execute
execute
-- Executes program_name. After execution, at some point in
-- time, you have to wait or wait_for for this process to
-- terminate.
require
not_already_started: is_terminated
feature(s) from ABSTRACT_EXEC_PROCESS
-- Actions that parent may execute
wait_for (suspend: BOOLEAN)
-- Wait for this process to terminate. If suspend then we
-- wait until the information about this process is available,
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-- else we return immediately.
-- If suspend is False, check the running property to see
-- if this child is really terminated.
require
pid_refers_to_child: is_pid_valid,
not_terminated: not is_terminated
ensure
stdin_closed: is_terminated implies fd_stdin = Void or else not fd_stdin.is_open;
stdout_closed: is_terminated implies fd_stdout = Void or else not fd_stdout.is_open;
stderr_closed: is_terminated implies fd_stderr = Void or else not fd_stderr.is_open;
terminated: suspend implies is_terminated,
pid_invalid: is_terminated implies not is_pid_valid
feature(s) from ABSTRACT_EXEC_PROCESS
-- Accessible state
program_name: STDC_PATH
-- program to execute
arguments: ARRAY[STRING]
-- arguments to pass to program
invariant
accessing_real_singleton: security_is_real_singleton;
pid_known_is_not_terminated: is_pid_valid = not is_terminated,
program_name_not_empty. program_name /= Void and then not program_name.is_empty;
arguments_not_void: arguments /= Void,
all_arguments_not_void: not has_void_argument(arguments);
descriptors_are_owners: (fd_stdin /= Void and then fd_stdin.is_open implies fd_stdin.is_owner) and then (fd_st
end of deferred ABSTRACT_EXEC_PROCESS
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B.3 Short form of ABSTRACT_FILE _DESCRIPTOR

deferred class interface ABSTRACT_FILE_DESCRIPTOR
feature(s) from STDC_SECURITY_ACCESSOR
-- The singleton, available to any because its used in preconditions
security: STDC_SECURITY
-- Singleton entry point for security.
feature(s) from STDC_BASE
-- errno
errno: STDC_ERRNO
-- Access to the variable that contains the error that occurred.
feature(s) from MEMORY
dispose
-- Close handle if owner.
feature(s) from KI_ OUTPUT_STREAM
-- Output
put_character (c: CHARACTER)
-- Write a character.
append (an_input_stream: KI_INPUT_STREAM[CHARACTERY])
-- Read items of an_input_stream until the end
-- of input is reached, and write these items to
-- current output stream.
-- append 1is safe for non-blocking descriptors.
feature(s) from KI_ OUTPUT_STREAM
-- Status report
is_open_write: BOOLEAN
-- Can items be written to output stream?
is_closable_for_writing: BOOLEAN
-- Can current output stream be closed?
feature(s) from KI_ OUTPUT_STREAM
-- Access
path: STDC_PATH
-- Scratch path.
feature(s) from KI_ OUTPUT_STREAM
-- Basic operations
close_for_writing
-- Try to close output stream if it is closable. Set
-- is_open_write to false if operation was successful.
feature(s) from KI_CHARACTER_OUTPUT_STREAM
-- Output
put_string (a_string: STRING)
-- Write a_string to output stream.
put_integer (i: INTEGER)
-- Write decimal representation
-- of i to output stream.
-- Regexp: O0I(-?[1-9][0-9]*)
put_boolean (b: BOOLEAN)
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-- Write "True" to output stream if
-- b is true, "False" otherwise.
feature(s) from KI CHARACTER_OUTPUT_STREAM
-- Basic operations
flush
-- Flush buffered data to disk.

feature(s) from EPX CHARACTER _OUTPUT _STREAM
-- Output

last_written: INTEGER

-- How many bytes were written by last call to write?
-- Can be less than requested for non-blocking output.
-- Check last_blocked in that case.
put_buffer (buf: STDC_BUFFER; offset, nbytes: INTEGER)
-- More safe version of write in case you have a
-- STDC_BUFFER object.
write_buffer (buf: STDC_BUFFER; offset, nbytes: INTEGER)
-- More safe version of write in case you have a
-- STDC_BUFFER object.
feature(s) from K/ INPUT_STREAM
-- Input
non_blocking_read_character
-- Read the next item in input stream.
-- Make the result available in last_item.
non_blocking_read_to_buffer (a_buffer: KI_ BUFFER[CHARACTERY]; pos, nb: INTEGER): INTEGER
-- Fill a_buffer, starting at position pos, with
-- at most nb items read from input stream.
-- Return the number of items actually read.
feature(s) from KI_INPUT_STREAM
-- Status report
is_closable_for_reading: BOOLEAN
-- Can current input stream be closed?
is_open_read: BOOLEAN
-- Can items be read from input stream?
is_rewindable: BOOLEAN
-- Can current input stream be rewound to return input from
-- the beginning of the stream?
eof: BOOLEAN
-- True if end-of-file reached.
-- Currently Im unsure if detection is reliable.
valid_unread_character (a_character: CHARACTER): BOOLEAN
-- Can a_character be put back in input stream?
feature(s) from KI_INPUT_STREAM
-- Access
last_character: CHARACTER
-- Last character read
feature(s) from KI_INPUT_STREAM
-- Basic operations



Short listing of abstract classes

32

close_for_reading
-- Try to close input stream if it is closable. Set
-- is_open_read to false if operation was successful.
rewind
-- Move input positionto the beginning of stream.
feature(s) from KI_CHARACTER_INPUT _STREAM
-- Input
non_blocking_read_string (nb: INTEGER)
-- Read at most nb characters from input stream.
-- Make the characters that have actually been read
-- available in last_string.
non_blocking_read_to_string (a_string: STRING; pos, nb: INTEGER): INTEGER
-- Fill a_string, starting at position pos, with
-- at most nb characters read from input stream.
-- Return the number of characters actually read.
feature(s) from KI_CHARACTER_INPUT_STREAM
-- Access
last_string: STRING
-- Last string read
-- (Note: this query always return the same object.
-- Therefore a clone should be used if the result
-- is to be kept beyond the next call to this feature.
-- However last_string is not shared between file objects.)
feature(s) from EPX_ CHARACTER_INPUT _STREAM
-- Access
is_streaming: BOOLEAN
-- Is data coming through a network stream?
feature(s) from EPX CHARACTER_INPUT_STREAM
-- Stream or disk file
set_streaming (enable: BOOLEAN)
-- Influence behaviour of certain functions if they should be
-- optimized for data coming from disk or data coming from
-- the network. In particular is_streaming implies that a
-- client application is prepared to handle reads that
-- return less than the requested number of bytes, but dont
-- assume that means end-of-file.
feature(s) from EPX CHARACTER_INPUT _STREAM
-- Input
last_read: INTEGER
-- Last bytes read by read_buffer.
-- Can be less than requested for non-blocking input.
-- Check last_blocked in that case.
read_buffer (buf: STDC_BUFFER; offset, nbytes: INTEGER)
-- Read data into buf at offset for nbytes bytes.
-- Number of bytes actually read are available in last_read.
-- Thisis a more safe version of read in case you have a
-- STDC_BUFFER object.
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feature(s) from KI_TEXT INPUT_STREAM
-- Input
read_line
-- Read characters from input stream until a line separator
-- or end of file is reached. Make the characters that have
-- been read available in last_string and discard the line
-- separator characters from the input stream.
-- Zero characters will be read when non-blocking i/o
-- is enabled, and read would block.
read_new_line
-- Read a line separator from input file.
-- Make the characters making up the recognized
-- line separator available in last_string,
-- or make last_string empty and leave the
-- input file unchanged if no line separator
-- was found.
feature(s) from KI_TEXT INPUT_STREAM
-- Access
eol: STRING
-- Line separator
-- EPX classes do not distinguish between a %R%N or just %N
-- end-of-line. The platform may though.
feature(s) from STDC_HANDLE
-- Access
is_open: BOOLEAN
-- Does handle contain an open handle?
is_owner. BOOLEAN
-- Does this object close the stream on close or dispose?
-- Only for resources that are owned, are resource limits checked.
resource_usage_can_be_increased: BOOLEAN
-- Is it allowed to open another file?
feature(s) from STDC_HANDLE
-- Influence ownership of the handle. Can help to influence subtile garbage collector problems
become_owner
-- This class will own its handle. This is the only function
-- that actually increases the resource count.
unown
-- Resource will not be closed on dispose. Calling close will
-- be forbidden. This routine may not call any other object,
-- else it cannot be called from within dispose.
feature(s) from STDC_HANDLE
-- Close
close
-- Close the resource.
detach
-- Forget the resource. Resource is not closed.
-- You cannot read and write anymore.
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feature(s) from STDC_HANDLE
-- Resource
capacity: INTEGER
-- Number of resources that are in use by handle. For a
-- file this is 1, for a memory handle, this is the number of
-- bytes.
fd: H
-- Identifier of resource tracked by this class.
feature(s) from EPX_CHARACTER_IO_STREAM
-- Status report
is_closable: BOOLEAN
-- Can current stream be closed for reading and writing?
feature(s) from ABSTRACT_FILE_DESCRIPTOR
-- Initialization
open (a_path: STRING; a_flags: INTEGER)
-- Open given file with access given by flags.
open_read (a_path: STRING)
-- Open given file with access given by flags.
open_write (a_path: STRING)
open_read_write (a_path: STRING)
open_truncate (a_path: STRING)
-- Open file, if it exists, truncate it first.
create_read_write (a_path: STRING)
-- Always create a file, existing or not.
-- Give read/write permissions to user only.
create_write (a_path: STRING)
-- Always create a file, existing or not.
-- Give read/write permissions to user only.
create_with_mode (a_path: STRING; flags, mode: INTEGER)
-- Create a file according to flags and with mode access
-- permissions. Make sure you have th O_CREAT flag in flags
-- if you really want to create something!
feature(s) from ABSTRACT_FILE _DESCRIPTOR
-- Special creation
attach_to_fd (a_fd: INTEGER; a_become_owner: BOOLEAN)
-- Create file descriptor with value a_fd. File descriptor
-- will close it when a_become_owner.
make_as_duplicate (another: ABSTRACT_FILE_DESCRIPTOR)
-- On creation, create a duplicate from another file descriptor
-- As normal call, closes its own descriptor first (if open) and
-- duplicates next.
feature(s) from ABSTRACT_FILE_DESCRIPTOR
-- Read and write to memory block
last_blocked: BOOLEAN
-- Would last call to read or write block?
read (buf: POINTER; offset, nbytes: INTEGER)
-- Read data into buf at offset for nbytes bytes.
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-- The number of bytes actually read, is available in last_read.
write (buf: POINTER; offset, nbytes: INTEGER)
-- Write given data from buf at offset, for nbytes
-- bytes. Number of actually written bytes are in
-- last_written. last_written can be unequal to nbytes
-- if i/o is non-blocking or some error has occurred.
feature(s) from ABSTRACT_FILE _DESCRIPTOR
-- Eiffel like output
put (a: ANY)
-- Write any Eiffel object as string using its out value.
write_character (c: CHARACTER)
-- Write a character.
write_string (a_string: STRING)
-- Write a_string to output stream.
puts (a_string: STRING)
-- Write a_string to output stream.
feature(s) from ABSTRACT_FILE _DESCRIPTOR
-- Buffered input
read_character
-- Sets last_character.
-- If this routine blocks, last_character has the value
-- %U. Therefore, if non-blocking is enabled, always check
-- last_blocked to see if the value make sense.
read_string (nb: INTEGER)
-- Read at most nb characters from input stream.
-- Make the characters that have actually been read
-- available in last_string.
-- Zero characters will be read when non-blocking i/o
-- is enabled, and read would block.
feature(s) from ABSTRACT_FILE _DESCRIPTOR
-- File position
seek (offset: INTEGER)
-- Set file position to given absolute offser.
seek_from_current (offset: INTEGER)
-- Set file position relative to current position.
seek_from_end (offset: INTEGER)
-- Set file position relative to end of file.
feature(s) from ABSTRACT _FILE_DESCRIPTOR
-- Status report
is_attached_to_terminal: BOOLEAN
-- Is the handle associated with character device?
feature(s) from ABSTRACT_FILE_DESCRIPTOR
-- Access
status: ABSTRACT_STATUS
-- The status for this file descriptor. Cached value,
-- refreshed only when file reopened.
value: INTEGER
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-- The actual file descriptor value.
feature(s) from ABSTRACT_FILE_DESCRIPTOR
-- non-blocking i/o
is_blocking_io: BOOLEAN
-- Is blocking i/o enabled?
-- Blocking i/o is the default.
-- If false, calls like read and write will never wait
-- for input, if there is no input.
set_blocking_io (enable: BOOLEAN)
-- Set is_blocking_io.
supports_nonblocking_io: BOOLEAN
-- Does this descriptor support non-blocking input/output?
-- On POSIX systems, any descriptor does.
-- On Windows sockets and pipes do.
invariant
open_in_sync: is_open_read or is_open_write implies is_open; -- The reverse is not true, for examples sockets
-- closed for reading/writing, but still open.
accessing_real_singleton: security_is_real_singleton;
capacity_not_negative: capacity >= 0;
valid_capacity: is_open = (capacity > 0);
open_implies_handle_assigned: is_open = (fd /= unassigned_value);
owned_implies_open: is_owner implies is_open;
owned_implies_handle_assigned: is_owner implies fd /= unassigned_value;
valid_status: not is_open implies my_status = Void,
path_not_void: path /= Void,
line_buffer_index_offset_ok: line_buffer /= Void implies line_buffer_index <= line_buffer.count;
end of deferred ABSTRACT _FILE_DESCRIPTOR
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B.4 Short form of ABSTRACT_FILE_SYSTEM

deferred class interface ABSTRACT_FILE_SYSTEM
feature(s) from STDC_SECURITY_ACCESSOR
-- The singleton, available to any because its used in preconditions
security: STDC_SECURITY
-- Singleton entry point for security.
feature(s) from STDC_BASE
-- errno
errno: STDC_ERRNO
-- Access to the variable that contains the error that occurred.
feature(s) from STDC_FILE SYSTEM
-- Path names
expand_path (a_path: STRING): STDC_PATH
-- returns a new path
feature(s) from STDC_FILE _SYSTEM
-- Rename files/directories, remove files/directories
remove_file (a_path: STRING)
-- Removes a file from a directory.
-- For Standard C, its implementation defined what
-- remove_file does if file is opened by some process
-- (remove_file fails on Windows for example).
-- doesnt remove a directory.
rename_to (current_path, new_path: STRING)
-- Rename a file or a directory.
-- new_path should not be an existing path.
feature(s) from STDC_FILE _SYSTEM
-- Accessibility of files
is_modifiable (a_path: STRING): BOOLEAN
-- tests if file is readable and writable by this program
-- uses real user ID and real group ID instead of effective ones
is_readable (a_path: STRING): BOOLEAN
-- Tests if a_path is readable by this program. a_path
-- can be a file or a directory.
-- Uses real user ID and real group ID instead of effective
-- ones.
feature(s) from ABSTRACT _FILE SYSTEM
-- Directory access
change_directory (a_directory: STRING)
-- Changes the current working directory.
current_directory: STRING
-- The current directory.
make_directory (a_directory: STRING)
-- Makes a directory, only accessible by owner.
mkdir (a_directory: STRING)
-- Makes a directory, only accessible by owner.
remove_directory (a_directory: STRING)
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-- Removes an empty directory, see also force_remove_directory
rmdir (a_directory: STRING)
-- Removes an empty directory, see also force_remove_directory
force_remove_directory (a_directory: STRING)
-- Removes a directory, even when not empty.
-- I suggest you do not have hard or symbolic links in a_directory...
feature(s) from ABSTRACT_FILE SYSTEM
-- File statistics
status (a_path: STRING): ABSTRACT_STATUS_PATH
-- Get information about a file.
require
valid_path: a_path /= Void and then not a_path.is_empty;
existing_file: is_existing(a_path)
ensure
status_returned: Result /= Void
status_may_fail (a_path: STRING): ABSTRACT_STATUS_PATH
-- Retrieve status information for a_path. a_path may or
-- may not exist. Check Result.found to see if statistics
-- were retrieved.
require
valid_path: a_path /= Void and then not a_path.is_empty
ensure
status_returned: Result /= Void
feature(s) from ABSTRACT _FILE SYSTEM
-- Directory browsing
browse_directory (a_path: STRING): ABSTRACT_DIRECTORY
-- Get information about a directory.
require
valid_path: a_path /= Void and then not a_path.is_empty;
path_is_directory: security.error_handling.exceptions_enabled and then status(a_path).is_directory
ensure
directory_returned: Result /= Void
feature(s) from ABSTRACT_FILE SYSTEM
-- Accessibility of files
last_access_result: INTEGER
-- value of last access test
is_accessible (a_path: STRING; a_mode: INTEGER): BOOLEAN
-- Is a_path accessibility using a_mode?
access (a_path: STRING; a_mode: INTEGER): BOOLEAN
-- Is a_path accessibility using a_mode?
is_directory (a_path: STRING): BOOLEAN
-- Does a_path exists and is it a directory?
is_existing (a_path: STRING): BOOLEAN
-- Is a_path an existing file, directory, whatever?
-- Tests if file does exist, not if it is readable or writable by
-- this program!
-- Uses real user ID and real group ID instead of effective ones.
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is_empty (a_path: STRING): BOOLEAN
-- True if file exists and has a size equal to zero.
is_executable (a_path: STRING): BOOLEAN
-- tests if file is executable by this program
is_regular_file (a_path: STRING): BOOLEAN
-- Does a_path exists and is it a regular file?
is_writable (a_path: STRING): BOOLEAN
-- tests if file is writable by this program
-- uses real user ID and real group ID instead of effective ones
feature(s) from ABSTRACT_FILE SYSTEM
-- File system properties
is_case_sensitive: BOOLEAN
-- is file system case sensitive or not?
-- This query is dedicated to jwz
path_separator: CHARACTER
-- What is the path separator?
feature(s) from ABSTRACT _FILE SYSTEM
-- Path names
resolved_path_name (a_path: STRING): STRING
-- Derives from a_path an absolute pathname that names the
-- same file, whose resolution does not involve ".", "..", or
-- symbolic links.
temporary_directory: STRING
-- The name of the temporary directory.
-- Name does not end with the directory separator.
ensure
directory_returned: Result /= Void,
directory_exists: is_directory(Result);
directory_is_writable: is_modifiable(Result);
last_char_not_separator: Result.item(Result.count) /= path_separator
feature(s) from ABSTRACT_FILE_SYSTEM
-- File contents
file_content_as_string (a_file_name: STRING): STRING
-- Return contents of a_file_name as a STRING.
invariant
accessing_real_singleton: security_is_real_singleton;
end of deferred ABSTRACT _FILE_SYSTEM
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B.5 Short form of ABSTRACT_HOST

deferred class interface ABSTRACT_HOST
feature(s) from STDC_SECURITY_ACCESSOR
-- The singleton, available to any because its used in preconditions
security: STDC_SECURITY
-- Singleton entry point for security.
feature(s) from STDC_BASE
-- errno
errno. STDC_ERRNO
-- Access to the variable that contains the error that occurred.
feature(s) from ABSTRACT_HOST
-- Initialization
make_from_name (a_name: STRING)
-- Initialize host from name. If name is numerical, the
-- behaviour is not specified.
make_from_address (an_address: ABSTRACT_IP_ADDRESS)
-- Initialize host from ip address an_address.

-- An attempt is made to resolve the host name using this address.

-- Status is always found, even when reverse lookup failed.
make_from_ip4_any
-- IP address that refers to all local interfaces.
make_from_ip4_loopback
-- IP address that refers to the loopback device.
-- No attempt at resolving is done.
feature(s) from ABSTRACT_HOST
-- Command
find_by_address
-- Attempt to lookup up the host by first ip address in
-- addresses. Sets found if host could be found.
-- If found, sets canonical_name, aliases,
-- address_family, address_length and addresses.
find_by_name
-- Attempt to lookup up the host given in name. Sets
-- found if host could be found.
-- If found, sets canonical_name, aliases,
-- address_family, address_length and addresses.
feature(s) from ABSTRACT_HOST
-- Access
found: BOOLEAN
-- Does this class contain a resolved host?
-- If False, not_found_reason contains the reason.
name: STRING
-- Name as given to make_from_name or else equal to
-- canonical_name.
not_found_reason: INTEGER
-- Reason why found is False. Result is a code whose
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-- interpretation depends on the platform.
canonical_name: STRING
-- Official (canonical) name of host.
aliases: ARRAY[STRING]
-- Alias names.
address_family: INTEGER
-- Host address type: AF_INET or AF_INET6
address_length: INTEGER
-- Length of address: 4 or 16.
addresses: ARRAY[ABSTRACT_IP_ADDRESS]
-- Array with IPv4 or IPv6 addresses.
invariant
accessing_real_singleton: security_is_real_singleton;
name_void_or_not_empty: name = Void or else not name.is_empty;
has_canonical_name: found implies name /= Void = (canonical_name /= Void);
has_at_least_one_ip_address: found = (addresses /= Void and then addresses.count > 0);
only_non_void_addresses: found implies is_every_address_not_void,
has_aliases: found = (aliases /= Void);
valid_length: found implies address_length > 0,
consistent: addresses = Void and then addresses.count > 0 implies found,
my_not_found_reason_valid: found = (my_not_found_reason = 0);
end of deferred ABSTRACT_HOST
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class interface ABSTRACT_IP4_ADDRESS
feature(s) from STDC_SECURITY_ACCESSOR
-- The singleton, available to any because its used in preconditions
security: STDC_SECURITY
-- Singleton entry point for security.
feature(s) from STDC_BASE
-- errno
errno: STDC_ERRNO
-- Access to the variable that contains the error that occurred.
feature(s) from ABSTRACT_IP_ADDRESS
-- Initialization
make_from_pointer (a_ptr: POINTER)
-- Initialize ip address from 32-bit integer pointed to by a_ptr.
-- We assume a_ptr points to a value in network byte order.
feature(s) from ABSTRACT_IP_ADDRESS
-- Status
is_loopback_address: BOOLEAN
-- Does this IP address refer to the loopback address?
feature(s) from ABSTRACT_IP_ADDRESS
-- General ip address features
address_family: INTEGER
-- Is it an ip4 or ip6 address.
address_length: INTEGER
-- Length of an IPv4 address is 4.
ptr: POINTER
-- Pointer to an in_addr or in6_addr structure.
-- (bytes are in network byte order for in_addr)
feature(s) from ABSTRACT_IP4_ADDRESS
-- Initialization
make_from_any
-- Initialize using the any address (i.e. 0.0.0.0).
make_from_integer (a_value: INTEGER)
-- Initialize ip address from 32-bit integer.
make_from_loopback
-- Initialize using the loopback address (i.e. 127.0.0.1).
feature(s) from ABSTRACT _IP4_ADDRESS
-- Access
value: INTEGER
-- IPv4 address as 32-bit integer.
-- Value is in host byte order.
feature(s) from ABSTRACT_IP4_ADDRESS
-- Change
set_value (new_value: INTEGER)
-- Change IP address value to new_value.
feature(s) from ABSTRACT_IP4_ADDRESS
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-- Output
out: STRING
-- Friendly out

invariant

accessing_real_singleton: security_is_real_singleton;

buf_not_void: buf /= Void,

buf_capacity_large_enough: buf.capacity >= abstract_api.posix_in_addr_size;
end of ABSTRACT_IP4_ADDRESS



Short listing of abstract classes

44

B.7 Short form of ABSTRACT _IP6_ADDRESS

deferred class interface ABSTRACT_IP6_ADDRESS
feature(s) from STDC_SECURITY_ACCESSOR
-- The singleton, available to any because its used in preconditions
security: STDC_SECURITY
-- Singleton entry point for security.
feature(s) from STDC_BASE
-- errno
errno: STDC_ERRNO
-- Access to the variable that contains the error that occurred.
feature(s) from ABSTRACT_IP_ADDRESS
-- Initialization
make_from_pointer (a_ptr: POINTER)
-- Initialize ip address from 32-bit integer.
feature(s) from ABSTRACT_IP_ADDRESS
-- Status
is_loopback_address: BOOLEAN
-- Does this IP address refer to the loopback address?
feature(s) from ABSTRACT_IP_ADDRESS
-- General ip address features
address_family: INTEGER
-- Is it an ip4 or ip6 address.
address_length: INTEGER
-- Length of an IPv6 address is 16.
ptr: POINTER
-- Pointer to an in_addr or in6_addr structure.
-- (bytes are in network byte order for in_addr)
feature(s) from ABSTRACT_IP6_ADDRESS
-- Output
out: STRING
-- Friendly out
feature(s) from ABSTRACT_IP6_ADDRESS
-- General ip address features
scope_id: INTEGER
invariant
accessing_real_singleton: security_is_real_singleton;
buf_not_void: buf /= Void,
buf_capacity_large_enough: buf.capacity >= abstract_api.posix_in6_addr_size;
end of deferred ABSTRACT _IP6_ADDRESS
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B.8 Short form of ABSTRACT_PIPE

deferred class interface ABSTRACT_PIPE
feature(s) from ABSTRACT_PIPE
-- creation
make
feature(s) from ABSTRACT_PIPE
-- pipe operations
close
feature(s) from ABSTRACT_PIPE
-- the pipe
fdout: ABSTRACT_FILE_DESCRIPTOR
fdin: ABSTRACT_FILE_DESCRIPTOR
invariant
accessing_real_singleton: security_is_real_singleton;
valid_pipe: fdin /= Void and fdout /= Void,
end of deferred ABSTRACT _PIPE
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B.9 Short form of ABSTRACT_SERVICE

deferred class interface ABSTRACT_SERVICE
feature(s) from STDC_SECURITY_ACCESSOR
-- The singleton, available to any because its used in preconditions
security: STDC_SECURITY
-- Singleton entry point for security.
feature(s) from STDC_BASE
-- errno
errno: STDC_ERRNO
-- Access to the variable that contains the error that occurred.
feature(s) from ABSTRACT_SERVICE
-- Initialization
make_from_name (a_name, a_protocol: STRING)
-- Find service with a_name and optional a_protocol or raise
-- exception.
make_from_port (a_port: INTEGER; a_protocol: STRING)
-- Initialize service from given a_port.
-- Make sure to provide a a_protocol if necessary!
feature(s) from ABSTRACT_SERVICE
-- Access
port: INTEGER
-- port number
name: STRING
-- official service name
aliases: ARRAY[STRING]
-- alias list
protocol: STRING
-- protocol to use (udp/tcp)
protocol_type: INTEGER
-- SOCK_STREAM or SOCK_DGRAM
invariant
accessing_real_singleton: security_is_real_singleton;
name_void_or_not_empty: name = Void or else not name.is_empty;
valid_port: port >= 0 and port <= 65535;
valid_protocol: protocol = Void or else protocol.is_empty or else (protocol.is_equal(once_tcp) or protocol.is_equ
valid_protocol_type: protocol_type = sock_stream or else protocol_type = sock_dgram;
valid_aliases: aliases /= Void,
end of deferred ABSTRACT _SERVICE
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B.10 Short form of ABSTRACT_STATUS

deferred class interface ABSTRACT_STATUS
feature(s) from ABSTRACT _STATUS
refresh
-- refresh the cached information
feature(s) from ABSTRACT _STATUS
-- stat members
atime: INTEGER
-- Unix time of last access.
access_time: INTEGER
-- Unix time of last access.
device_number: INTEGER
-- ID of device containing the file.
-- Windows: Drive number of the disk containing the file.
is_character_special: BOOLEAN
-- Is this file a character-special file?
is_directory: BOOLEAN
is_fifo: BOOLEAN
is_regular_file: BOOLEAN
mtime: INTEGER
-- Unix time of last data modification.
modification_time: INTEGER
-- Unix time of last data modification.
nlink: INTEGER
number_of _hard_links: INTEGER
size: INTEGER
-- Size of file in bytes.
status_change_time: INTEGER
-- Unix time of last status change.
-- For example changing the permission bits will set this time.
feature(s) from ABSTRACT_STATUS
-- Direct access to the individual stat fields, not recommended
unix_mode: INTEGER
invariant
accessing_real_singleton: security_is_real_singleton;
stat_not_void: stat /= Void and then stat.capacity >= abstract_stat_size;
end of deferred ABSTRACT_STATUS
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B.11 Short form of ABSTRACT _TCP_CLIENT_SOCKET

deferred class interface ABSTRACT_TCP_CLIENT_SOCKET
feature(s) from STDC_SECURITY_ACCESSOR
-- The singleton, available to any because its used in preconditions
security: STDC_SECURITY
-- Singleton entry point for security.
feature(s) from STDC_BASE
-- errno
errno: STDC_ERRNO
-- Access to the variable that contains the error that occurred.
feature(s) from MEMORY
dispose
-- Close handle if owner.
feature(s) from KI_ OUTPUT_STREAM
-- Output
put_character (c: CHARACTER)
-- Write a character.
append (an_input_stream: KI_INPUT_STREAM[CHARACTERY])
-- Read items of an_input_stream until the end
-- of input is reached, and write these items to
-- current output stream.
-- append 1is safe for non-blocking descriptors.
feature(s) from KI_ OUTPUT_STREAM
-- Status report
is_open_write: BOOLEAN
-- Can items be written to output stream?
is_closable_for_writing: BOOLEAN
-- Can current output stream be closed?
feature(s) from KI_ OUTPUT_STREAM
-- Access
path: STDC_PATH
-- Scratch path.
feature(s) from KI_ OUTPUT_STREAM
-- Basic operations
close_for_writing
-- Try to close output stream if it is closable. Set
-- is_open_write to false if operation was successful.
feature(s) from KI_CHARACTER_OUTPUT_STREAM
-- Output
put_string (a_string: STRING)
-- Write a_string to output stream.
put_integer (i: INTEGER)
-- Write decimal representation
-- of i to output stream.
-- Regexp: O0I(-?[1-9][0-9]*)
put_boolean (b: BOOLEAN)
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-- Write "True" to output stream if
-- b is true, "False" otherwise.
feature(s) from KI CHARACTER_OUTPUT_STREAM
-- Basic operations
flush
-- Flush buffered data to disk.

feature(s) from EPX CHARACTER _OUTPUT _STREAM
-- Output

last_written: INTEGER

-- How many bytes were written by last call to write?
-- Can be less than requested for non-blocking output.
-- Check last_blocked in that case.
put_buffer (buf: STDC_BUFFER; offset, nbytes: INTEGER)
-- More safe version of write in case you have a
-- STDC_BUFFER object.
write_buffer (buf: STDC_BUFFER; offset, nbytes: INTEGER)
-- More safe version of write in case you have a
-- STDC_BUFFER object.
feature(s) from K/ INPUT_STREAM
-- Input
non_blocking_read_character
-- Read the next item in input stream.
-- Make the result available in last_item.
non_blocking_read_to_buffer (a_buffer: KI_ BUFFER[CHARACTERY]; pos, nb: INTEGER): INTEGER
-- Fill a_buffer, starting at position pos, with
-- at most nb items read from input stream.
-- Return the number of items actually read.
feature(s) from KI_INPUT_STREAM
-- Status report
is_closable_for_reading: BOOLEAN
-- Can current input stream be closed?
is_open_read: BOOLEAN
-- Can items be read from input stream?
is_rewindable: BOOLEAN
-- Can current input stream be rewound to return input from
-- the beginning of the stream?
eof: BOOLEAN
-- True if end-of-file reached.
-- Currently Im unsure if detection is reliable.
valid_unread_character (a_character: CHARACTER): BOOLEAN
-- Can a_character be put back in input stream?
feature(s) from KI_INPUT_STREAM
-- Access
last_character: CHARACTER
-- Last character read
feature(s) from KI_INPUT_STREAM
-- Basic operations
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close_for_reading
-- Try to close input stream if it is closable. Set
-- is_open_read to false if operation was successful.
rewind
-- Move input positionto the beginning of stream.
feature(s) from KI_CHARACTER_INPUT _STREAM
-- Input
non_blocking_read_string (nb: INTEGER)
-- Read at most nb characters from input stream.
-- Make the characters that have actually been read
-- available in last_string.
non_blocking_read_to_string (a_string: STRING; pos, nb: INTEGER): INTEGER
-- Fill a_string, starting at position pos, with
-- at most nb characters read from input stream.
-- Return the number of characters actually read.
feature(s) from KI_CHARACTER_INPUT_STREAM
-- Access
last_string: STRING
-- Last string read
-- (Note: this query always return the same object.
-- Therefore a clone should be used if the result
-- is to be kept beyond the next call to this feature.
-- However last_string is not shared between file objects.)
feature(s) from EPX_ CHARACTER_INPUT _STREAM
-- Access
is_streaming: BOOLEAN
-- Is data coming through a network stream?
feature(s) from EPX CHARACTER_INPUT_STREAM
-- Stream or disk file
set_streaming (enable: BOOLEAN)
-- Influence behaviour of certain functions if they should be
-- optimized for data coming from disk or data coming from
-- the network. In particular is_streaming implies that a
-- client application is prepared to handle reads that
-- return less than the requested number of bytes, but dont
-- assume that means end-of-file.
feature(s) from EPX CHARACTER_INPUT _STREAM
-- Input
last_read: INTEGER
-- Last bytes read by read_buffer.
-- Can be less than requested for non-blocking input.
-- Check last_blocked in that case.
read_buffer (buf: STDC_BUFFER; offset, nbytes: INTEGER)
-- Read data into buf at offset for nbytes bytes.
-- Number of bytes actually read are available in last_read.
-- Thisis a more safe version of read in case you have a
-- STDC_BUFFER object.
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feature(s) from KI_TEXT INPUT_STREAM
-- Input
read_line
-- Read characters from input stream until a line separator
-- or end of file is reached. Make the characters that have
-- been read available in last_string and discard the line
-- separator characters from the input stream.
-- Zero characters will be read when non-blocking i/o
-- is enabled, and read would block.
read_new_line
-- Read a line separator from input file.
-- Make the characters making up the recognized
-- line separator available in last_string,
-- or make last_string empty and leave the
-- input file unchanged if no line separator
-- was found.
feature(s) from KI_TEXT INPUT_STREAM
-- Access
eol: STRING
-- Line separator
-- EPX classes do not distinguish between a %R%N or just %N
-- end-of-line. The platform may though.
feature(s) from STDC_HANDLE
-- Access
is_open: BOOLEAN
-- Does handle contain an open handle?
is_owner. BOOLEAN
-- Does this object close the stream on close or dispose?
-- Only for resources that are owned, are resource limits checked.
resource_usage_can_be_increased: BOOLEAN
-- Is it allowed to open another file?
feature(s) from STDC_HANDLE
-- Influence ownership of the handle. Can help to influence subtile garbage collector problems
become_owner
-- This class will own its handle. This is the only function
-- that actually increases the resource count.
unown
-- Resource will not be closed on dispose. Calling close will
-- be forbidden. This routine may not call any other object,
-- else it cannot be called from within dispose.
feature(s) from STDC_HANDLE
-- Close
close
-- Close the resource.
detach
-- Forget the resource. Resource is not closed.
-- You cannot read and write anymore.
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feature(s) from STDC_HANDLE
-- Resource
capacity: INTEGER
-- Number of resources that are in use by handle. For a
-- file this is 1, for a memory handle, this is the number of
-- bytes.
fd: H
-- Identifier of resource tracked by this class.
feature(s) from EPX_CHARACTER_IO_STREAM
-- Status report
is_closable: BOOLEAN
-- Can current stream be closed for reading and writing?
feature(s) from ABSTRACT_FILE_DESCRIPTOR
-- Initialization
open (a_path: STRING; a_flags: INTEGER)
-- Open given file with access given by flags.
open_read (a_path: STRING)
-- Open given file with access given by flags.
open_write (a_path: STRING)
open_read_write (a_path: STRING)
open_truncate (a_path: STRING)
-- Open file, if it exists, truncate it first.
create_read_write (a_path: STRING)
-- Always create a file, existing or not.
-- Give read/write permissions to user only.
create_write (a_path: STRING)
-- Always create a file, existing or not.
-- Give read/write permissions to user only.
create_with_mode (a_path: STRING; flags, mode: INTEGER)
-- Create a file according to flags and with mode access
-- permissions. Make sure you have th O_CREAT flag in flags
-- if you really want to create something!
feature(s) from ABSTRACT_FILE _DESCRIPTOR
-- Special creation
attach_to_socket (a_fd: INTEGER; a_become_owner: BOOLEAN)
-- Create file descriptor with value a_fd. File descriptor
-- will close it when a_become_owner.
make_as_duplicate (another: ABSTRACT_FILE_DESCRIPTOR)
-- On creation, create a duplicate from another file descriptor
-- As normal call, closes its own descriptor first (if open) and
-- duplicates next.
feature(s) from ABSTRACT_FILE_DESCRIPTOR
-- Read and write to memory block
last_blocked: BOOLEAN
-- Would last call to read or write block?
read (buf: POINTER; offset, nbytes: INTEGER)
-- Read data into buf at offset for nbytes bytes.



53 Short form of ABSTRACT _TCP_CLIENT SOCKET

-- The number of bytes actually read, is available in last_read.
write (buf: POINTER; offset, nbytes: INTEGER)
-- Write given data from buf at offset, for nbytes
-- bytes. Number of actually written bytes are in
-- last_written. last_written can be unequal to nbytes
-- if i/o is non-blocking or some error has occurred.
feature(s) from ABSTRACT_FILE _DESCRIPTOR
-- Eiffel like output
put (a: ANY)
-- Write any Eiffel object as string using its out value.
write_character (c: CHARACTER)
-- Write a character.
write_string (a_string: STRING)
-- Write a_string to output stream.
puts (a_string: STRING)
-- Write a_string to output stream.
feature(s) from ABSTRACT_FILE _DESCRIPTOR
-- Buffered input
read_character
-- Sets last_character.
-- If this routine blocks, last_character has the value
-- %U. Therefore, if non-blocking is enabled, always check
-- last_blocked to see if the value make sense.
read_string (nb: INTEGER)
-- Read at most nb characters from input stream.
-- Make the characters that have actually been read
-- available in last_string.
-- Zero characters will be read when non-blocking i/o
-- is enabled, and read would block.
feature(s) from ABSTRACT_FILE _DESCRIPTOR
-- File position
seek (offset: INTEGER)
-- Set file position to given absolute offser.
seek_from_current (offset: INTEGER)
-- Set file position relative to current position.
seek_from_end (offset: INTEGER)
-- Set file position relative to end of file.
feature(s) from ABSTRACT _FILE_DESCRIPTOR
-- Status report
is_attached_to_terminal: BOOLEAN
-- Is the handle associated with character device?
feature(s) from ABSTRACT_FILE_DESCRIPTOR
-- Access
status: ABSTRACT_STATUS
-- The status for this file descriptor. Cached value,
-- refreshed only when file reopened.
value: INTEGER
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-- The actual file descriptor value.
feature(s) from ABSTRACT_FILE_DESCRIPTOR
-- non-blocking i/o
is_blocking_io: BOOLEAN
require
open: is_open_read
set_blocking_io (enable: BOOLEAN)
require
supports_nonblocking_io: not enable implies supports_nonblocking_io;
open: is_open
ensure
blocking_set: enable = is_blocking_io
supports_nonblocking_io: BOOLEAN
feature(s) from ABSTRACT_INTERNET _SOCKET
-- Local and remote addresses
local_address: ABSTRACT_SOCKET _ADDRESS IN_BASE
-- Return address used on this side to talk to remote.
remote_address: ABSTRACT_SOCKET _ADDRESS _IN_BASE
-- Return address used at remote side to talk to this side.
feature(s) from ABSTRACT_TCP_SOCKET
-- Shutdown
shutdown_read
-- The read-half of the connection is closed. No more data
-- can be received on the socket and any data currently in
-- the socket receive buffer is discarded. The process can no
-- longer issue any of the read functions on the socket. Any
-- data received after this call for a TCP socket is
-- acknowledged and then silently discarded.
shutdown_read_write
-- The read-half and write-half of the connection are both
-- closed. This is equivalent to calling shutdown-read and
-- shutdown_write.
shutdown_write
-- The write-half of the connection is closed. In the case of
-- TCP, this is called a half-close. Any data currently in
-- the socket send buffer will be sent, followed by TCPs
-- normal connection termination sequence. The process can no
-- longer issue any of the write functions on the socket.
invariant
open_in_sync: is_open_read or is_open_write implies is_open; -- The reverse is not true, for examples sockets
-- closed for reading/writing, but still open.
accessing_real_singleton: security_is_real_singleton;
capacity_not_negative: capacity >= 0;
valid_capacity: is_open = (capacity > 0);
open_implies_handle_assigned: is_open = (fd /= unassigned_value);
owned_implies_open: is_owner implies is_open;
owned_implies_handle_assigned: is_owner implies fd /= unassigned_value;
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valid_status: not is_open implies my_status = Void,

path_not_void: path /= Void,

line_buffer_index_offset_ok: line_buffer /= Void implies line_buffer_index <=
end of deferred ABSTRACT _TCP_CLIENT_SOCKET

line_buffer.count;
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B.12 Short form of ABSTRACT _TCP_SERVER_SOCKET

deferred class interface ABSTRACT_TCP_SERVER_SOCKET
feature(s) from STDC_SECURITY_ACCESSOR
-- The singleton, available to any because its used in preconditions
security: STDC_SECURITY
-- Singleton entry point for security.
feature(s) from STDC_BASE
-- errno
errno: STDC_ERRNO
-- Access to the variable that contains the error that occurred.
feature(s) from MEMORY
dispose
-- Close handle if owner.
feature(s) from KI_ OUTPUT_STREAM
-- Output
put_character (c: CHARACTER)
-- Write a character.
append (an_input_stream: KI_INPUT_STREAM[CHARACTERY])
-- Read items of an_input_stream until the end
-- of input is reached, and write these items to
-- current output stream.
-- append 1is safe for non-blocking descriptors.
feature(s) from KI_ OUTPUT_STREAM
-- Status report
is_open_write: BOOLEAN
-- Can items be written to output stream?
is_closable_for_writing: BOOLEAN
-- Can current output stream be closed?
feature(s) from KI_ OUTPUT_STREAM
-- Access
path: STDC_PATH
-- Scratch path.
feature(s) from KI_ OUTPUT_STREAM
-- Basic operations
close_for_writing
-- Try to close output stream if it is closable. Set
-- is_open_write to false if operation was successful.
feature(s) from KI_CHARACTER_OUTPUT_STREAM
-- Output
put_string (a_string: STRING)
-- Write a_string to output stream.
put_integer (i: INTEGER)
-- Write decimal representation
-- of i to output stream.
-- Regexp: O0I(-?[1-9][0-9]*)
put_boolean (b: BOOLEAN)
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-- Write "True" to output stream if
-- b is true, "False" otherwise.
feature(s) from KI CHARACTER_OUTPUT_STREAM
-- Basic operations
flush
-- Flush buffered data to disk.

feature(s) from EPX CHARACTER _OUTPUT _STREAM
-- Output

last_written: INTEGER

-- How many bytes were written by last call to write?
-- Can be less than requested for non-blocking output.
-- Check last_blocked in that case.
put_buffer (buf: STDC_BUFFER; offset, nbytes: INTEGER)
-- More safe version of write in case you have a
-- STDC_BUFFER object.
write_buffer (buf: STDC_BUFFER; offset, nbytes: INTEGER)
-- More safe version of write in case you have a
-- STDC_BUFFER object.
feature(s) from K/ INPUT_STREAM
-- Input
non_blocking_read_character
-- Read the next item in input stream.
-- Make the result available in last_item.
non_blocking_read_to_buffer (a_buffer: KI_ BUFFER[CHARACTERY]; pos, nb: INTEGER): INTEGER
-- Fill a_buffer, starting at position pos, with
-- at most nb items read from input stream.
-- Return the number of items actually read.
feature(s) from KI_INPUT_STREAM
-- Status report
is_closable_for_reading: BOOLEAN
-- Can current input stream be closed?
is_open_read: BOOLEAN
-- Can items be read from input stream?
is_rewindable: BOOLEAN
-- Can current input stream be rewound to return input from
-- the beginning of the stream?
eof: BOOLEAN
-- True if end-of-file reached.
-- Currently Im unsure if detection is reliable.
valid_unread_character (a_character: CHARACTER): BOOLEAN
-- Can a_character be put back in input stream?
feature(s) from KI_INPUT_STREAM
-- Access
last_character: CHARACTER
-- Last character read
feature(s) from KI_INPUT_STREAM
-- Basic operations
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close_for_reading
-- Try to close input stream if it is closable. Set
-- is_open_read to false if operation was successful.
rewind
-- Move input positionto the beginning of stream.
feature(s) from KI_CHARACTER_INPUT _STREAM
-- Input
non_blocking_read_string (nb: INTEGER)
-- Read at most nb characters from input stream.
-- Make the characters that have actually been read
-- available in last_string.
non_blocking_read_to_string (a_string: STRING; pos, nb: INTEGER): INTEGER
-- Fill a_string, starting at position pos, with
-- at most nb characters read from input stream.
-- Return the number of characters actually read.
feature(s) from KI_CHARACTER_INPUT_STREAM
-- Access
last_string: STRING
-- Last string read
-- (Note: this query always return the same object.
-- Therefore a clone should be used if the result
-- is to be kept beyond the next call to this feature.
-- However last_string is not shared between file objects.)
feature(s) from EPX_ CHARACTER_INPUT _STREAM
-- Access
is_streaming: BOOLEAN
-- Is data coming through a network stream?
feature(s) from EPX CHARACTER_INPUT_STREAM
-- Stream or disk file
set_streaming (enable: BOOLEAN)
-- Influence behaviour of certain functions if they should be
-- optimized for data coming from disk or data coming from
-- the network. In particular is_streaming implies that a
-- client application is prepared to handle reads that
-- return less than the requested number of bytes, but dont
-- assume that means end-of-file.
feature(s) from EPX CHARACTER_INPUT _STREAM
-- Input
last_read: INTEGER
-- Last bytes read by read_buffer.
-- Can be less than requested for non-blocking input.
-- Check last_blocked in that case.
read_buffer (buf: STDC_BUFFER; offset, nbytes: INTEGER)
-- Read data into buf at offset for nbytes bytes.
-- Number of bytes actually read are available in last_read.
-- Thisis a more safe version of read in case you have a
-- STDC_BUFFER object.



59

Short form of ABSTRACT _TCP_SERVER_SOCKET

feature(s) from KI_TEXT INPUT_STREAM
-- Input
read_line
-- Read characters from input stream until a line separator
-- or end of file is reached. Make the characters that have
-- been read available in last_string and discard the line
-- separator characters from the input stream.
-- Zero characters will be read when non-blocking i/o
-- is enabled, and read would block.
read_new_line
-- Read a line separator from input file.
-- Make the characters making up the recognized
-- line separator available in last_string,
-- or make last_string empty and leave the
-- input file unchanged if no line separator
-- was found.
feature(s) from KI_TEXT INPUT_STREAM
-- Access
eol: STRING
-- Line separator
-- EPX classes do not distinguish between a %R%N or just %N
-- end-of-line. The platform may though.
feature(s) from STDC_HANDLE
-- Access
is_open: BOOLEAN
-- Does handle contain an open handle?
is_owner. BOOLEAN
-- Does this object close the stream on close or dispose?
-- Only for resources that are owned, are resource limits checked.
resource_usage_can_be_increased: BOOLEAN
-- Is it allowed to open another file?
feature(s) from STDC_HANDLE
-- Influence ownership of the handle. Can help to influence subtile garbage collector problems
become_owner
-- This class will own its handle. This is the only function
-- that actually increases the resource count.
unown
-- Resource will not be closed on dispose. Calling close will
-- be forbidden. This routine may not call any other object,
-- else it cannot be called from within dispose.
feature(s) from STDC_HANDLE
-- Close
close
-- Close the resource.
detach
-- Forget the resource. Resource is not closed.
-- You cannot read and write anymore.
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feature(s) from STDC_HANDLE
-- Resource
capacity: INTEGER
-- Number of resources that are in use by handle. For a
-- file this is 1, for a memory handle, this is the number of
-- bytes.
fd: H
-- Identifier of resource tracked by this class.
feature(s) from EPX_CHARACTER_IO_STREAM
-- Status report
is_closable: BOOLEAN
-- Can current stream be closed for reading and writing?
feature(s) from ABSTRACT_FILE_DESCRIPTOR
-- Initialization
open (a_path: STRING; a_flags: INTEGER)
-- Open given file with access given by flags.
open_read (a_path: STRING)
-- Open given file with access given by flags.
open_write (a_path: STRING)
open_read_write (a_path: STRING)
open_truncate (a_path: STRING)
-- Open file, if it exists, truncate it first.
create_read_write (a_path: STRING)
-- Always create a file, existing or not.
-- Give read/write permissions to user only.
create_write (a_path: STRING)
-- Always create a file, existing or not.
-- Give read/write permissions to user only.
create_with_mode (a_path: STRING; flags, mode: INTEGER)
-- Create a file according to flags and with mode access
-- permissions. Make sure you have th O_CREAT flag in flags
-- if you really want to create something!
feature(s) from ABSTRACT_FILE _DESCRIPTOR
-- Special creation
attach_to_socket (a_fd: INTEGER; a_become_owner: BOOLEAN)
-- Create file descriptor with value a_fd. File descriptor
-- will close it when a_become_owner.
make_as_duplicate (another: ABSTRACT_FILE_DESCRIPTOR)
-- On creation, create a duplicate from another file descriptor
-- As normal call, closes its own descriptor first (if open) and
-- duplicates next.
feature(s) from ABSTRACT_FILE_DESCRIPTOR
-- Read and write to memory block
last_blocked: BOOLEAN
-- Would last call to read or write block?
read (buf: POINTER; offset, nbytes: INTEGER)
-- Read data into buf at offset for nbytes bytes.
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-- The number of bytes actually read, is available in last_read.
write (buf: POINTER; offset, nbytes: INTEGER)
-- Write given data from buf at offset, for nbytes
-- bytes. Number of actually written bytes are in
-- last_written. last_written can be unequal to nbytes
-- if i/o is non-blocking or some error has occurred.
feature(s) from ABSTRACT_FILE _DESCRIPTOR
-- Eiffel like output
put (a: ANY)
-- Write any Eiffel object as string using its out value.
write_character (c: CHARACTER)
-- Write a character.
write_string (a_string: STRING)
-- Write a_string to output stream.
puts (a_string: STRING)
-- Write a_string to output stream.
feature(s) from ABSTRACT_FILE _DESCRIPTOR
-- Buffered input
read_character
-- Sets last_character.
-- If this routine blocks, last_character has the value
-- %U. Therefore, if non-blocking is enabled, always check
-- last_blocked to see if the value make sense.
read_string (nb: INTEGER)
-- Read at most nb characters from input stream.
-- Make the characters that have actually been read
-- available in last_string.
-- Zero characters will be read when non-blocking i/o
-- is enabled, and read would block.
feature(s) from ABSTRACT_FILE _DESCRIPTOR
-- File position
seek (offset: INTEGER)
-- Set file position to given absolute offser.
seek_from_current (offset: INTEGER)
-- Set file position relative to current position.
seek_from_end (offset: INTEGER)
-- Set file position relative to end of file.
feature(s) from ABSTRACT _FILE_DESCRIPTOR
-- Status report
is_attached_to_terminal: BOOLEAN
-- Is the handle associated with character device?
feature(s) from ABSTRACT_FILE_DESCRIPTOR
-- Access
status: ABSTRACT_STATUS
-- The status for this file descriptor. Cached value,
-- refreshed only when file reopened.
value: INTEGER
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-- The actual file descriptor value.
feature(s) from ABSTRACT_FILE_DESCRIPTOR
-- non-blocking i/o
is_blocking_io: BOOLEAN
require
open: is_open_read
set_blocking_io (enable: BOOLEAN)
require
supports_nonblocking_io: not enable implies supports_nonblocking_io;
open: is_open
ensure
blocking_set: enable = is_blocking_io
supports_nonblocking_io: BOOLEAN
feature(s) from ABSTRACT_INTERNET _SOCKET
-- Local and remote addresses
local_address: ABSTRACT_SOCKET_ADDRESS_IN_BASE
-- Return address used on this side to talk to remote.
remote_address: ABSTRACT_SOCKET_ADDRESS_IN_BASE
-- Return address used at remote side to talk to this side.
feature(s) from ABSTRACT_TCP_SOCKET
-- Shutdown
shutdown_read
-- The read-half of the connection is closed. No more data
-- can be received on the socket and any data currently in
-- the socket receive buffer is discarded. The process can no
-- longer issue any of the read functions on the socket. Any
-- data received after this call for a TCP socket is
-- acknowledged and then silently discarded.
shutdown_read_write
-- The read-half and write-half of the connection are both
-- closed. This is equivalent to calling shutdown-read and
-- shutdown_write.
shutdown_write
-- The write-half of the connection is closed. In the case of
-- TCP, this is called a half-close. Any data currently in
-- the socket send buffer will be sent, followed by TCPs
-- normal connection termination sequence. The process can no
-- longer issue any of the write functions on the socket.
feature(s) from ABSTRACT _TCP_SERVER_SOCKET
-- Accept
accept: ABSTRACT_TCP_SOCKET
-- Return the next completed connection from the front of the
-- completed connection queue. If there are no completed
-- connections, the process is put to sleep.
-- If the socket is non-blocking, Void will be returned and
-- the process is not put to sleep..
last_client_address: ABSTRACT_SOCKET_ADDRESS_IN_BASE
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-- Address of last client accepted by accept.
invariant
open_in_sync: is_open_read or is_open_write implies is_open; -- The reverse is not true, for examples sockets
-- closed for reading/writing, but still open.
accessing_real_singleton: security_is_real_singleton;
capacity_not_negative: capacity >= 0,
valid_capacity: is_open = (capacity > 0);
open_implies_handle_assigned: is_open = (fd /= unassigned_value);
owned_implies_open: is_owner implies is_open;
owned_implies_handle_assigned: is_owner implies fd /= unassigned_value;
valid_status: not is_open implies my_status = Void,
path_not_void: path /= Void,
line_buffer_index_offset_ok: line_buffer /= Void implies line_buffer_index <= line_buffer.count;
client_socket_address_not_void: client_socket_address /= Void,;
end of deferred ABSTRACT_TCP_SERVER_SOCKET
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C.1 Short form of POSIX_ASYNC_IO_REQUEST

class interface POSIX_ASYNC_IO_REQUEST
creation
make (a_fd: POSIX_FILE_DESCRIPTOR)
feature(s) from POSIX_ASYNC_IO_REQUEST
-- creation
make (a_fd: POSIX_FILE_DESCRIPTOR)
feature(s) from POSIX_ASYNC _IO_REQUEST
-- request properties
raw_pointer: POINTER
-- Location for read or written data, usually buffer is a
-- better idea.
count: INTEGER
-- number of bytes to read/write
offset: INTEGER
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-- file offset
feature(s) from POSIX_ASYNC_IO_REQUEST
-- set request properties
set_buffer (a_buffer: STDC_BUFFER)
-- set memory location to read/write from.
set_count (a_count. INTEGER)
-- set number of bytes to read/write
set_offset (a_offset: INTEGER)
set_raw_pointer (a_pointer: POINTER)
-- set memory location to read/write from. Make sure you have
-- called set_count first!
feature(s) from POSIX_ASYNC_IO_REQUEST
-- basic read/write requests
read
-- execute async read request
write
-- execute async write request
feature(s) from POSIX_ASYNC _IO_REQUEST
-- Eiffel friendly reads and writes
last_string: STRING
-- attempt to return buffer as an Eiffel string
-- buffer should have a terminating byte!
read_string
write_string (text: STRING)
feature(s) from POSIX_ASYNC_IO_REQUEST
-- other operations
cancel_failed: BOOLEAN
-- set by cancel, True if cancel request failed, probably
-- because operation was already performed
cancel
-- cancel request
synchronize
-- force all i/o operations queued for the file descriptor
-- associated with this request to the synchronous state.
-- Function returns when the request has been initiated or
-- queued to the file or device (even when the data cannot be
-- synchronized immediately)
synchronize_data
-- force all i/o operations queued for the file descriptor
- associated with this request to the synchronous state.
-- Function returns when the request has been initiated or
-- queued to the file or device (even when the data cannot be
-- synchronized immediately)
wait_for
-- suspend process, until request completed
feature(s) from POSIX _ASYNC_IO_REQUEST
-- state
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buffer: STDC_BUFFER
-- buffer where data that is being read/write comes from,
-- unless set_pointer has been called
fd: POSIX_FILE_DESCRIPTOR
is_pending: BOOLEAN
-- True if io request is still pending
return_status: INTEGER
-- return status of asynchronous i/0 operation, equal to what
-- the synchronous read, write of fsync would have returned
invariant
accessing_real_singleton: security_is_real_singleton;
valid_aiocb: aiochb /= Void,
synced_buffer_and_raw_pointer: buffer /= Void implies buffer.ptr = raw_pointer;
end of POSIX_ASYNC_IO_REQUEST
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C.2 Short form of POSIX_BASE

class interface POSIX_BASE
invariant

accessing_real_singleton: security_is_real_singleton;
end of POSIX_BASE



Short (flat) listing of POSIX classes 68

C.3 Short form of POSIX_CHILD_PROCESS

deferred class interface POSIX_CHILD_PROCESS
feature(s) from POSIX_CHILD_PROCESS
-- Childs pid
pid: INTEGER
-- The process identifier.
is_pid_valid: BOOLEAN
-- return True if this object refers to a child process, so
-- it has an id
feature(s) from POSIX_CHILD_PROCESS
-- Actions that parent may execute
wait_for (suspend: BOOLEAN)
-- Wait for this process to terminate. If suspend then we
-- wait until the information about this process is available,
-- else we return immediately.
-- If suspend is False, check the running property to see
-- if this child is really terminated.
invariant
accessing_real_singleton: security_is_real_singleton;
pid_known_is_not_terminated: is_pid_valid = not is_terminated,
end of deferred POSIX_CHILD_PROCESS



69 Short form of POSIX_CONSTANTS

C.4 Short form of POSIX_CONSTANTS

class interface POSIX_CONSTANTS
feature(s) from STDC_CONSTANTS
-- Error codes
edom: INTEGER
-- Math argument out of domain of function
erange: INTEGER
-- Math result not representable
emfile: INTEGER
-- Too many open files
feature(s) from STDC_CONSTANTS
-- Standard streams
stream_stdin: POINTER
stream_stdout: POINTER
stream_stderr: POINTER
feature(s) from STDC_CONSTANTS
-- Special characters
const_eof: INTEGER
-- signals EOF
feature(s) from STDC_CONSTANTS
-- I/O buffering
iofbf: INTEGER
-- full buffering
iolbf: INTEGER
-- line buffering
ionbf: INTEGER
-- no buffering
feature(s) from STDC_CONSTANTS
-- file positioning
seek_set: INTEGER
seek_cur: INTEGER
seek_end: INTEGER
feature(s) from STDC_CONSTANTS
-- Signal related constants
sig_dfl: POINTER
sig_err: POINTER
sig_ign: POINTER
feature(s) from STDC_CONSTANTS
-- Signals
sigabrt: INTEGER
sigfpe: INTEGER
-- erroneous arithmetic operation, such as zero divide or an
-- operation resulting in overflow
sigill: INTEGER
-- illegal instruction
sigint: INTEGER
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-- receipt of an interactive attention signal
sigsegv: INTEGER
-- invalid access to storage
sigterm: INTEGER
feature(s) from STDC_CONSTANTS
-- random numbers
rand_max: INTEGER
-- maximum value returned by the random function
feature(s) from STDC_CONSTANTS
-- category constants
lc_ctype: INTEGER
lc_numeric: INTEGER
lc_time: INTEGER
lc_collate: INTEGER
lc_monetary: INTEGER
lc_all: INTEGER
feature(s) from STDC_CONSTANTS
-- various
clocks_per_sec: INTEGER
feature(s) from STDC_CONSTANTS
-- exit codes
exit_failure: INTEGER
-- exit status when something has gone wrong
exit_success: INTEGER
-- exit status upon success
feature(s) from POSIX_CONSTANTS
-- error codes
eagain: INTEGER
ewouldblock: INTEGER
ebadf: INTEGER
eexist: INTEGER
einprogress: INTEGER
eintr: INTEGER
enoent. INTEGER
-- A file or directory does not exist
enospc: INTEGER
-- There is no free space remaining on the device
enosys: INTEGER
feature(s) from POSIX_CONSTANTS
-- standard file numbers
stderr_fileno: INTEGER
stdin_fileno: INTEGER
stdout_fileno: INTEGER
feature(s) from POSIX_CONSTANTS
-- posix open symbolic constants
o_append: INTEGER
-- Set the file offset to the end-of-file prior to each write
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o_creat: INTEGER
-- If the file does not exist, allow it to be created. This
-- flag indicates that the mode argument is present in the
-- call to open.
o_dsync: INTEGER
-- Write according to synchronized i/o data integrity completion
o_excl: INTEGER
-- Open fails if the file already exists
o_exclusive: INTEGER
-- Open fails if the file already exists
o_noctty: INTEGER
-- prevents terminal from becoming the controlling terminal
-- for this process
o_nonblock: INTEGER
-- Do not wait for device or file to be ready or available
o_rdonly: INTEGER
-- Open for reading only
o_rdwr: INTEGER
-- Open fo reading and writing
o_rsync: INTEGER
-- Synchronized read i/o operations
o_sync: INTEGER
-- Write according to synchronized i/o file integrity completion
o_trunc: INTEGER
-- Use only on ordinary files opened for writing. It causes
-- the file to be truncated to zero length.
o_wronly: INTEGER
-- Open for writing only

feature(s) from POSIX_CONSTANTS

-- posix permission symbolic constants
s_irusr: INTEGER
s_iread: INTEGER
s_iwusr: INTEGER
s_iwrite: INTEGER
s_ixusr: INTEGER
s_iexec: INTEGER
s_irgrp: INTEGER
s_iwgrp: INTEGER
s_ixgrp: INTEGER
s_iroth: INTEGER
s_iwoth: INTEGER
s_ixoth: INTEGER
s_isuid: INTEGER
s_isgid: INTEGER

feature(s) from POSIX_CONSTANTS

-- Posix accessibility constants
f_ok: INTEGER
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r_ok: INTEGER
w_ok: INTEGER
x_ok: INTEGER
feature(s) from POSIX_CONSTANTS
-- Posix signal constants
sa_nocldstop: INTEGER
sighup: INTEGER
-- hangup detected on controlling terminal or death of
-- controlling process
signal_hangup: INTEGER
-- hangup detected on controlling terminal or death of
-- controlling process
sigalrm: INTEGER
-- Timeout signal, such as initiated by the alarm() function
-- or see POSIX_TIMED_COMMAND
signal_alarm: INTEGER
-- Timeout signal, such as initiated by the alarm() function
-- or see POSIX_TIMED_COMMAND
sigchld: INTEGER
-- Child process terminated or stopped
signal_child: INTEGER
-- Child process terminated or stopped
sigkill: INTEGER
-- Termination signal (cannot be caught or ignored)
signal_kill: INTEGER
-- Termination signal (cannot be caught or ignored)
sigpipe: INTEGER
-- Write on a pipe with no readers
signal_pipe: INTEGER
-- Write on a pipe with no readers
sigquit: INTEGER
-- Interactive termination signal
signal_quit: INTEGER
-- Interactive termination signal
sigcont: INTEGER
-- Continue if stopped
signal_continue: INTEGER
-- Continue if stopped
sigstop: INTEGER
-- Stop signal, cannot be caught or ignored
signal_stop: INTEGER
-- Stop signal, cannot be caught or ignored
sigtstp: INTEGER
-- Interactive stop signal
signal_interactive_stop: INTEGER
-- Interactive stop signal
sigttin: INTEGER
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-- Read from control terminal attempted by a member of a
-- background process group
signal_terminal_in: INTEGER
-- Read from control terminal attempted by a member of a
-- background process group
sigttou: INTEGER
-- Write to control terminal attempted by a member of a
-- background process group
signal_terminal_out: INTEGER
-- Write to control terminal attempted by a member of a
-- background process group
feature(s) from POSIX_CONSTANTS
-- sigprocmask how values
sig_block: INTEGER
sig_unblock: INTEGER
sig_setmask: INTEGER
feature(s) from POSIX_CONSTANTS
-- Posix pathconf constants
pc_name_max: INTEGER
-- The maximum length of a filename for this directory
feature(s) from POSIX_CONSTANTS
-- terminal i/o local mode flags
isig: INTEGER
icanon: INTEGER
echo: INTEGER
-- If set, input characters are echoed back to the terminal
echoe: INTEGER
echok: INTEGER
echonl: INTEGER
nofish: INTEGER
tostop: INTEGER
iexten: INTEGER
feature(s) from POSIX_CONSTANTS
-- set terminal settings options
tesanow: INTEGER
tesadrain: INTEGER
tesaflush: INTEGER
feature(s) from POSIX_CONSTANTS
-- Semaphore constants
sem_value_max: INTEGER
-- Valid maximum initial value for a semaphore.
feature(s) from POSIX_CONSTANTS
-- terminal baud rates
b0: INTEGER
b50: INTEGER
b75: INTEGER
b110: INTEGER
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b134: INTEGER
b150: INTEGER
b200: INTEGER
b300: INTEGER
b600: INTEGER
b1200: INTEGER
b1800: INTEGER
b2400: INTEGER
b4800: INTEGER
b9600: INTEGER
b19200: INTEGER
b38400: INTEGER
b57600: INTEGER
b115200: INTEGER
b230400: INTEGER
feature(s) from POSIX_CONSTANTS
-- terminal i/o control mode constants
csize: INTEGER
cs5: INTEGER
cs6: INTEGER
cs7: INTEGER
cs8: INTEGER
cstopb: INTEGER
cread: INTEGER
parenb: INTEGER
parodd: INTEGER
hupcl: INTEGER
clocal: INTEGER
feature(s) from POSIX_CONSTANTS
-- terminal i/o input control flags
ignbrk: INTEGER
brkint: INTEGER
ignpar: INTEGER
parmrk: INTEGER
inpck: INTEGER
istrip: INTEGER
inlcr: INTEGER
igncr: INTEGER
icrnl: INTEGER
ixon: INTEGER
ixoff: INTEGER
feature(s) from POSIX_CONSTANTS
-- category constants
lc_messages: INTEGER
feature(s) from POSIX_CONSTANTS
-- pathname variable values
max_input: INTEGER
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-- Minimum number of bytes for which space will be available
-- in a terminal input queue; therefore, the maximum number
-- of bytes a portable application may required to be typed
-- as input before eading them
name_max: INTEGER
-- Maximum number of bytes in a file name
path_max: INTEGER
-- Maximum number of bytes in a pathname
pipe_buf: INTEGER
-- Maximum number of bytes that can be written atomically
-- when writing to a pipe.
feature(s) from POSIX_CONSTANTS
-- invariant values
ssize_max: INTEGER
-- The maximum value that can be stored in an object of type ssize_t
end of POSIX_CONSTANTS
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C.5 Short form of POSIX_CURRENT _PROCESS

class interface POSIX_CURRENT_PROCESS
feature(s) from STDC_CURRENT_PROCESS
-- My standard input/output/error
stdin: POSIX_TEXT _FILE
stdout: POSIX_TEXT FILE
stderr: POSIX_TEXT FILE
feature(s) from STDC_CURRENT_PROCESS
-- various
clock: INTEGER
-- return approximation of processor time used by the
-- program, or -1 if unknown
feature(s) from STDC_CURRENT_PROCESS
-- Random numbers
random: INTEGER
-- Returns a pseudo-random integer between 0 and RAND_MAX.
set_random_seed (a_seed. INTEGER)
-- Sets a_seed as the seed for a new sequence of
-- pseudo-random integers to be returned by random. These
-- sequences are repeatable by calling set_random_seed with
-- the same seed value. If no seed value is provided, the
-- random function is automatically seeded with a value of
- 1.
feature(s) from ABSTRACT _CURRENT_PROCESS
-- process properties
pid: INTEGER
-- The process identifier.
is_pid_valid: BOOLEAN
-- current process id is always valid
feature(s) from ABSTRACT _CURRENT_PROCESS
-- Every process also has standard file descriptors which might not be compatible with stdin/stdout/stderr (Winc
fd_stdin: POSIX_FILE _DESCRIPTOR
fd_stdout: POSIX_FILE_DESCRIPTOR
fd_stderr: POSIX_FILE_DESCRIPTOR
feature(s) from STDC_SECURITY_ACCESSOR
-- The singleton, available to any because its used in preconditions
security: STDC_SECURITY
-- Singleton entry point for security.
feature(s) from STDC_BASE
-- errno
errno:. STDC_ERRNO
-- Access to the variable that contains the error that occurred.
feature(s) from ABSTRACT_PROCESS
-- Signal this process
terminate
-- attempt to gracefully terminate this process
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feature(s) from POSIX_PROCESS
-- signal this process
kill (a_signal_code: INTEGER)
-- Send signal signal_code to the process
feature(s) from POSIX_CURRENT_PROCESS
-- POSIX locale specifics
set_native_messages
-- Select native language as the language in which messages
-- are displayed
invariant
accessing_real_singleton: security_is_real_singleton;
end of POSIX_CURRENT_PROCESS

Short form of POSIX_CURRENT_PROCESS
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C.6 Short form of POSIX_DAEMON

deferred class interface POSIX_DAEMON
feature(s) from POSIX_DAEMON
-- Daemon specific actions
detach
-- detach from command-line, not very useful if you want to
-- spawn multiple daemons, but you can always pass daemons to
-- the fork routine yourself.
after_fork
-- Code thanks to W. Richard Stevens.
-- If you are started from inetd, youre in big trouble
-- already and getting deeper in the mud. For inetd there will
-- be another method to call, perhaps init_inetd or so.
invariant
accessing_real_singleton: security_is_real_singleton;
pid_known_is_not_terminated: is_child_pid_valid = not is_terminated,
end of deferred POSIX_DAEMON
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C.7 Short form of POSIX_DIRECTORY

class interface POSIX_DIRECTORY
creation
make (a_directory_name: STRING)
-- Initialize for browsing a_directory_name.
invariant
accessing_real_singleton: security_is_real_singleton;
directory_name_not_empty: directory_name /= Void and then not directory_name.is_empty;
my_status_tracks_item: my_status /= Void implies my_status.path.is_equal(full_name);
end of POSIX_DIRECTORY
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C.8 Short form of POSIX_EXEC_PROCESS

class interface POSIX_EXEC_PROCESS
creation
make (a_program: STRING; a_arguments: ARRAY[STRING])
make_capture_input (a_program: STRING; a_arguments: ARRAY[STRING])
make_capture_output (a_program: STRING; a_arguments: ARRAY[STRING])
make_capture_io (a_program: STRING; a_arguments: ARRAY[STRING])
-- Why not use threedirectional i/o, because youre getting
-- yourself in great, great trouble anyway.
-- A bit of advice: call stdin.close before starting to call
-- stdout.read_string and such...
make_capture_all (a_program: STRING; a_arguments: ARRAY[STRING])
-- Threedirectional i/o is a great way to get yourself in trouble.
feature(s) from S7TDC_CHILD_PROCESS
-- Termination info
is_terminated: BOOLEAN
-- Is child not running any more?
exit_code: INTEGER
-- Low-order 8 bits of call to _exit or exit for this process.
feature(s) from ABSTRACT _CHILD_PROCESS
-- Actions that parent may execute
wait_for (suspend: BOOLEAN)
-- Wait for this process to terminate. If suspend then we
-- wait until the information about this process is available,
-- else we return immediately.
-- If suspend is False, check the running property to see
-- if this child is really terminated.
feature(s) from STDC_CURRENT_PROCESS
-- My standard input/output/error
child_stdin: POSIX_TEXT FILE
child_stdout: POSIX_TEXT_FILE
child_stderr: POSIX_TEXT FILE
feature(s) from STDC_CURRENT_PROCESS
-- various
clock: INTEGER
-- return approximation of processor time used by the
-- program, or -1 if unknown
feature(s) from STDC_CURRENT_PROCESS
-- Random numbers
random: INTEGER
-- Returns a pseudo-random integer between 0 and RAND_MAX.
set_random_seed (a_seed: INTEGER)
-- Sets a_seed as the seed for a new sequence of
-- pseudo-random integers to be returned by random. These
-- sequences are repeatable by calling set_random_seed with
-- the same seed value. If no seed value is provided, the
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-- random function is automatically seeded with a value of
- 1.
feature(s) from ABSTRACT_CURRENT_PROCESS
-- process properties
child_pid: INTEGER
-- The process identifier.
is_child_pid_valid: BOOLEAN
-- return True if this object refers to a child process, so
-- it has an id
feature(s) from ABSTRACT_CURRENT_PROCESS
-- Every process also has standard file descriptors which might not be compatible with stdin/stdout/stderr (Winc
child_fd_stin: POSIX_FILE_DESCRIPTOR
child_fd_stdout: POSIX_FILE _DESCRIPTOR
child_fd_sterr: POSIX_FILE _DESCRIPTOR
feature(s) from STDC_SECURITY_ACCESSOR
-- The singleton, available to any because its used in preconditions
security: STDC_SECURITY
-- Singleton entry point for security.
feature(s) from S7TDC_BASE
-- errno
errno. STDC_ERRNO
-- Access to the variable that contains the error that occurred.
feature(s) from ABSTRACT_PROCESS
-- Signal this process
terminate
-- attempt to gracefully terminate this process
feature(s) from POSIX_PROCESS
-- signal this process
kill (a_signal_code: INTEGER)
-- Send signal signal_code to the process
feature(s) from POSIX_CURRENT_PROCESS
-- POSIX locale specifics
set_native_messages
-- Select native language as the language in which messages
-- are displayed
feature(s) from ABSTRACT_EXEC_PROCESS
-- Initialization
make (a_program: STRING; a_arguments: ARRAY[STRING])
make_capture_input (a_program: STRING; a_arguments: ARRAY[STRING])
make_capture_output (a_program: STRING; a_arguments: ARRAY[STRING])
make_capture_io (a_program: STRING; a_arguments: ARRAY[STRING])
-- Why not use threedirectional i/o, because youre getting
-- yourself in great, great trouble anyway.
-- A bit of advice: call stdin.close before starting to call
-- stdout.read_string and such...
make_capture_all (a_program: STRING; a_arguments: ARRAY[STRING])
-- Threedirectional i/o is a great way to get yourself in trouble.
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feature(s) from ABSTRACT_EXEC_PROCESS
-- (re)set arguments
has_void_argument (a_arguments: ARRAY[STRING]): BOOLEAN
-- Is one of the items in a_arguments Void?
set_arguments (a_arguments: ARRAY[STRING])
feature(s) from ABSTRACT_EXEC_PROCESS
-- i/o capturing
capture_input: BOOLEAN
-- is input captured on execute?
capture_output: BOOLEAN
-- is output captured on execute?
capture_error: BOOLEAN
-- is error captured on execute?
set_capture_input (on: BOOLEAN)
set_capture_output (on: BOOLEAN)
set_capture_error (on: BOOLEAN)
Jfd_stdin: POSIX_FILE_DESCRIPTOR
fd_stdout: POSIX_FILE DESCRIPTOR
fd_stderr: POSIX_FILE_DESCRIPTOR
feature(s) from ABSTRACT_EXEC_PROCESS
-- Execute
execute
-- Executes program_name
-- dont forget to wait for this process to terminate
feature(s) from ABSTRACT_EXEC_PROCESS
-- Accessible state
program_name: STDC_PATH
-- program to execute
arguments: ARRAY[STRING]
-- arguments to pass to program
feature(s) from POSIX_FORK_ROOT
-- deferred routines
after_fork
-- chance for code to do something before the main execute
-- mainly here for POSIX_DAEMON.
feature(s) from POSIX_FORK_ROOT
-- termination info
is_terminated_normally: BOOLEAN
-- Has this process been terminated normally?
is_exited: BOOLEAN
-- Has this process been terminated normally?
is_signalled: BOOLEAN
-- Child process was terminated due to receipt of a signal
-- that was not caught.
signal_code: INTEGER
-- Signal of process terminated abnormally or was stopped.
invariant
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accessing_real_singleton: security_is_real_singleton;

pid_known_is_not_terminated: is_child_pid_valid = not is_terminated,

program_name_not_empty. program_name /= Void and then not program_name.is_empty;

arguments_not_void: arguments /= Void,

all_arguments_not_void: not has_void_argument(arguments);

descriptors_are_owners: (fd_stdin /= Void and then fd_stdin.is_open implies fd_stdin.is_owner) and then (fd_st.

streams_are_not_owner: (stdin /= Void implies not stdin.is_owner) and then (stdout /= Void implies not stdout
end of POSIX_EXEC_PROCESS
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C.9 Short form of POSIX_FILE

deferred class interface POSIX_FILE
feature(s) from POSIX_FILE
-- special makes
make_from_file_descriptor (a_file_descriptor: ABSTRACT_FILE_DESCRIPTOR; a_mode: STRING)
-- Open a stream from a given file descriptor.
-- The stream will become leading so when the file
-- descriptor is closed, it will not close, you have to close
-- the stream to close the file descriptor.
invariant
accessing_real_singleton: security_is_real_singleton;
open_in_sync: is_open_read or is_open_write implies is_open; -- The reverse is not true, for examples sockets
-- closed for reading/writing, but still open.
capacity_not_negative: capacity >= 0;
valid_capacity: is_open = (capacity > 0);
open_implies_handle_assigned: is_open = (stream /= unassigned_value);
owned_implies_open: is_owner implies is_open;
owned_implies_handle_assigned: is_owner implies stream /= unassigned_value;
last_string_valid: last_string /= Void,
gets_buf valid: gets_buf /= Void,
end of deferred POSIX_FILE
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C.10 Short form of POSIX_FILE_DESCRIPTOR

class interface POSIX_FILE_DESCRIPTOR
creation
open (a_path: STRING; a_flags: INTEGER)
-- Open given file with access given by flags.
open_read (a_path: STRING)
-- Open given file with access given by flags.
open_write (a_path: STRING)
open_read_write (a_path: STRING)
open_truncate (a_path: STRING)
-- Open file, if it exists, truncate it first.
create_read_write (a_path: STRING)
-- Always create a file, existing or not.
-- Give read/write permissions to user only.
create_write (a_path: STRING)
-- Always create a file, existing or not.
-- Give read/write permissions to user only.
create_with_mode (a_path: STRING; flags, mode: INTEGER)
-- Create a file according to flags and with mode access
-- permissions. Make sure you have th O_CREAT flag in flags
-- if you really want to create something!
make_as_duplicate (another: ABSTRACT_FILE_DESCRIPTOR)
-- On creation, create a duplicate from another file descriptor
-- As normal call, closes its own descriptor first (if open) and
-- duplicates next.
make_from_file (file: STDC_FILE)
-- Create file descriptor from given stream
-- The stream is leading, so this file descriptor will
-- never close itself, unless it is made an owner.
attach_to_fd (a_fd: INTEGER; a_become_owner: BOOLEAN)
-- Create file descriptor with value a_fd. File descriptor
-- will close it when a_become_owner.
feature(s) from MEMORY
dispose
-- Close handle if owner.
feature(s) from KI_ OUTPUT_STREAM
-- Output
put_character (c: CHARACTER)
-- Write a character.
append (an_input_stream: KI_INPUT_STREAM[CHARACTERY])
-- Read items of an_input_stream until the end
-- of input is reached, and write these items to
-- current output stream.
-- append 1is safe for non-blocking descriptors.
feature(s) from KI_ OUTPUT_STREAM
-- Status report



Short (flat) listing of POSIX classes 86

is_open_write: BOOLEAN
-- Can items be written to output stream?
is_closable_for_writing: BOOLEAN
-- Can current output stream be closed?
feature(s) from KI_ OUTPUT_STREAM
-- Access
path: STDC_PATH
-- Scratch path.
feature(s) from KI_ OUTPUT_STREAM
-- Basic operations
close_for_writing
-- Try to close output stream if it is closable. Set
-- is_open_write to false if operation was successful.
feature(s) from KI_ CHARACTER_OUTPUT_STREAM
-- Output
put_string (a_string: STRING)
-- Write a_string to output stream.
put_integer (i: INTEGER)
-- Write decimal representation
-- of i to output stream.
-- Regexp: OI(-?[1-9][0-9T*)
put_boolean (b: BOOLEAN)
-- Write "True" to output stream if
-- b is true, "False" otherwise.
feature(s) from KI_CHARACTER_OUTPUT_STREAM
-- Basic operations
flush
-- Flush buffered data to disk.
feature(s) from EPX CHARACTER_OUTPUT_STREAM
-- Output
last_written: INTEGER
-- How many bytes were written by last call to write?
-- Can be less than requested for non-blocking output.
-- Check last_blocked in that case.
put_buffer (buf: STDC_BUFFER; offset, nbytes: INTEGER)
-- More safe version of write in case you have a
-- STDC_BUFFER object.
write_buffer (buf: STDC_BUFFER; offset, nbytes: INTEGER)
-- More safe version of write in case you have a
-- STDC_BUFFER object.
feature(s) from KI_INPUT _STREAM
-- Input
non_blocking_read_character
-- Read the next item in input stream.
-- Make the result available in last_item.
non_blocking_read_to_buffer (a_buffer: KI_BUFFER[CHARACTERY]; pos, nb: INTEGER): INTEGER
-- Fill a_buffer, starting at position pos, with
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-- at most nb items read from input stream.
-- Return the number of items actually read.
feature(s) from KI_INPUT_STREAM
-- Status report
is_closable_for_reading: BOOLEAN
-- Can current input stream be closed?
is_open_read: BOOLEAN
-- Can items be read from input stream?
is_rewindable: BOOLEAN
-- Can current input stream be rewound to return input from
-- the beginning of the stream?
eof: BOOLEAN
-- True if end-of-file reached.
-- Currently Im unsure if detection is reliable.
valid_unread_character (a_character: CHARACTER): BOOLEAN
-- Can a_character be put back in input stream?
feature(s) from KI_INPUT _STREAM
-- Access
last_character: CHARACTER
-- Last character read
feature(s) from KI_INPUT _STREAM
-- Basic operations
close_for_reading
-- Try to close input stream if it is closable. Set
-- is_open_read to false if operation was successful.
rewind
-- Move input positionto the beginning of stream.
feature(s) from KI_CHARACTER_INPUT _STREAM
-- Input
non_blocking_read_string (nb: INTEGER)
-- Read at most nb characters from input stream.
-- Make the characters that have actually been read
-- available in last_string.
non_blocking_read_to_string (a_string: STRING; pos, nb: INTEGER): INTEGER
-- Fill a_string, starting at position pos, with
-- at most nb characters read from input stream.
-- Return the number of characters actually read.
feature(s) from KI_ CHARACTER_INPUT _STREAM
-- Access
last_string: STRING
-- Last string read
-- (Note: this query always return the same object.
-- Therefore a clone should be used if the result
-- is to be kept beyond the next call to this feature.
-- However last_string is not shared between file objects.)
feature(s) from EPX CHARACTER_INPUT_STREAM
-- Access
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is_streaming: BOOLEAN
-- Is data coming through a network stream?
feature(s) from EPX CHARACTER_INPUT_STREAM
-- Stream or disk file
set_streaming (enable: BOOLEAN)
-- Influence behaviour of certain functions if they should be
-- optimized for data coming from disk or data coming from
-- the network. In particular is_streaming implies that a
-- client application is prepared to handle reads that
-- return less than the requested number of bytes, but dont
-- assume that means end-of-file.
feature(s) from EPX _CHARACTER_INPUT_STREAM
-- Input
last_read: INTEGER
-- Last bytes read by read_buffer.
-- Can be less than requested for non-blocking input.
-- Check last_blocked in that case.
read_buffer (buf: STDC_BUFFER; offset, nbytes: INTEGER)
-- Read data into buf at offset for nbytes bytes.
-- Number of bytes actually read are available in last_read.
-- Thisis a more safe version of read in case you have a
-- STDC_BUFFER object.
feature(s) from KI_TEXT INPUT_STREAM
-- Input
read_line
-- Read characters from input stream until a line separator
-- or end of file is reached. Make the characters that have
-- been read available in last_string and discard the line
-- separator characters from the input stream.
-- Zero characters will be read when non-blocking i/o
-- 1is enabled, and read would block.
read_new_line
-- Read a line separator from input file.
-- Make the characters making up the recognized
-- line separator available in last_string,
-- or make last_string empty and leave the
-- input file unchanged if no line separator
-- was found.
feature(s) from KI_TEXT INPUT_STREAM
-- Access
eol: STRING
-- Line separator
-- EPX classes do not distinguish between a %R%N or just %N
-- end-of-line. The platform may though.
feature(s) from STDC_HANDLE
-- Access
is_open: BOOLEAN
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-- Does handle contain an open handle?
is_owner: BOOLEAN
-- Does this object close the stream on close or dispose?
-- Only for resources that are owned, are resource limits checked.
resource_usage_can_be_increased: BOOLEAN
-- Is it allowed to open another file?
feature(s) from STDC_HANDLE
-- Influence ownership of the handle. Can help to influence subtile garbage collector problems
become_owner
-- This class will own its handle. This is the only function
-- that actually increases the resource count.
unown
-- Resource will not be closed on dispose. Calling close will
-- be forbidden. This routine may not call any other object,
-- else it cannot be called from within dispose.
feature(s) from STDC_HANDLE
-- Close
close
-- Close the resource.
detach
-- Forget the resource. Resource is not closed.
-- You cannot read and write anymore.
feature(s) from STDC_HANDLE
-- Resource
capacity: INTEGER
-- Number of resources that are in use by handle. For a
-- file this is 1, for a memory handle, this is the number of
-- bytes.
fd: H
-- Identifier of resource tracked by this class.
feature(s) from EPX CHARACTER_IO_STREAM
-- Status report
is_closable: BOOLEAN
-- Can current stream be closed for reading and writing?
feature(s) from STDC_SECURITY_ACCESSOR
-- The singleton, available to any because its used in preconditions
security: STDC_SECURITY
-- Singleton entry point for security.
feature(s) from STDC_BASE
-- errno
errno: STDC_ERRNO
-- Access to the variable that contains the error that occurred.
feature(s) from ABSTRACT_FILE _DESCRIPTOR
-- Initialization
open (a_path: STRING; a_flags: INTEGER)
-- Open given file with access given by flags.
open_read (a_path: STRING)
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-- Open given file with access given by flags.
open_write (a_path: STRING)
open_read_write (a_path: STRING)
open_truncate (a_path: STRING)
-- Open file, if it exists, truncate it first.
create_read_write (a_path: STRING)
-- Always create a file, existing or not.
-- Give read/write permissions to user only.
create_write (a_path: STRING)
-- Always create a file, existing or not.
-- Give read/write permissions to user only.
create_with_mode (a_path: STRING; flags, mode: INTEGER)
-- Create a file according to flags and with mode access
-- permissions. Make sure you have th O_CREAT flag in flags
-- if you really want to create something!
feature(s) from ABSTRACT_FILE_DESCRIPTOR
-- Special creation
attach_to_fd (a_fd: INTEGER; a_become_owner: BOOLEAN)
-- Create file descriptor with value a_fd. File descriptor
-- will close it when a_become_owner.
make_as_duplicate (another: ABSTRACT_FILE_DESCRIPTOR)
-- On creation, create a duplicate from another file descriptor
-- As normal call, closes its own descriptor first (if open) and
-- duplicates next.
feature(s) from ABSTRACT _FILE_DESCRIPTOR
-- Read and write to memory block
last_blocked: BOOLEAN
-- Would last call to read or write block?
read (buf: POINTER; offset, nbytes: INTEGER)
-- Read data into buf at offset for nbytes bytes.
-- The number of bytes actually read, is available in last_read.
write (buf: POINTER; offset, nbytes: INTEGER)
-- Write given data from buf at offset, for nbytes
-- bytes. Number of actually written bytes are in
-- last_written. last_written can be unequal to nbytes
-- if i/o is non-blocking or some error has occurred.
feature(s) from ABSTRACT_FILE DESCRIPTOR
-- Eiffel like output
put (a: ANY)
-- Write any Eiffel object as string using its out value.
write_character (c: CHARACTER)
-- Write a character.
write_string (a_string: STRING)
-- Write a_string to output stream.
puts (a_string: STRING)
-- Write a_string to output stream.
feature(s) from ABSTRACT_FILE DESCRIPTOR
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-- Buffered input
read_character
-- Sets last_character.
-- If this routine blocks, last character has the value
-- %U. Therefore, if non-blocking is enabled, always check
-- last_blocked to see if the value make sense.
read_string (nb: INTEGER)
-- Read at most nb characters from input stream.
-- Make the characters that have actually been read
-- available in last_string.
-- Zero characters will be read when non-blocking i/o
-- is enabled, and read would block.
feature(s) from ABSTRACT_FILE_DESCRIPTOR
-- File position
seek (offset: INTEGER)
-- Set file position to given absolute offser.
seek_from_current (offset: INTEGER)
-- Set file position relative to current position.
seek_from_end (offset: INTEGER)
-- Set file position relative to end of file.
feature(s) from ABSTRACT_FILE_DESCRIPTOR
-- Status report
is_attached_to_terminal: BOOLEAN
-- Is the handle associated with character device?
feature(s) from ABSTRACT_FILE_DESCRIPTOR
-- Access
status: POSIX_STATUS
-- The status for this file descriptor. Cached value,
-- refreshed only when file reopened.
value: INTEGER
-- The actual file descriptor value.
feature(s) from ABSTRACT_FILE_DESCRIPTOR
-- non-blocking i/o
is_blocking_io: BOOLEAN
-- Is blocking i/o enabled (default)?
set_blocking_io (enable: BOOLEAN)
-- Set is_blocking_io.
supports_nonblocking_io: BOOLEAN
-- Does this descriptor support non-blocking input/output?
-- On POSIX systems, any descriptor does.
-- On Windows sockets and pipes do.
feature(s) from POSIX_FILE_DESCRIPTOR
-- Initialization
make_from_file (file: STDC_FILE)
-- Create file descriptor from given stream
-- The stream is leading, so this file descriptor will
-- never close itself, unless it is made an owner.
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feature(s) from POSIX_FILE_DESCRIPTOR
-- Close
close_on_execute
-- Close this descriptor when forking.
feature(s) from POSIX_FILE_DESCRIPTOR
-- Synchronisation
supports_file_synchronization: BOOLEAN
-- Do we support synchronization?
supports_data_synchronization: BOOLEAN
-- Do we support synchronization of data without metadata?
synchronize
-- Synchronize the state of a file (includes synchronize_data).
synchronize_data
-- Synchronize the data of a file. Cheaper than
-- synchronize, but not always supported.
feature(s) from POSIX_FILE_DESCRIPTOR
-- Locking
get_lock (lock_to_test: POSIX_LOCK): POSIX_LOCK
-- Gets lock information, returns True if a lock is set on
-- the region in a_lock. a_lock is overwritten with that lock.
set_lock_failed: BOOLEAN
-- Did set_lock obtain a lock?
attempt_lock (a_lock: POSIX_LOCK)
-- Attempt to set lock, if not possible, set
-- set_lock_failed.
set_lock (a_lock: POSIX_LOCK)
-- Attempt to set lock, wait if necessary.
feature(s) from POSIX_FILE_DESCRIPTOR
-- Access
file_descriptor_flags: INTEGER
-- All file descriptor bits associated with this handle.
terminal: POSIX_TERMIOS
-- Terminal settings.
ttyname: STRING
-- Terminal path name, or empty if this file descriptor does
-- not refer to a terminal
invariant
accessing_real_singleton: security_is_real_singleton;
open_in_sync: is_open_read or is_open_write implies is_open; -- The reverse is not true, for examples sockets
-- closed for reading/writing, but still open.
capacity_not_negative: capacity >= 0;
valid_capacity: is_open = (capacity > 0);
open_implies_handle_assigned: is_open = (fd /= unassigned_value);
owned_implies_open: is_owner implies is_open;
owned_implies_handle_assigned: is_owner implies fd /= unassigned_value;
valid_status: not is_open implies my_status = Void,
path_not_void: path /= Void,
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line_buffer_index_offset_ok: line_buffer /= Void implies line_buffer_index <= line_buffer.count,
end of POSIX_FILE_DESCRIPTOR
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C.11 Short form of POSIX_FILE_SYSTEM

class interface POSIX_FILE_SYSTEM
feature(s) from STDC_SECURITY_ACCESSOR
-- The singleton, available to any because its used in preconditions
security: STDC_SECURITY
-- Singleton entry point for security.
feature(s) from STDC_BASE
-- errno
errno: STDC_ERRNO
-- Access to the variable that contains the error that occurred.
feature(s) from STDC_FILE SYSTEM
-- Path names
expand_path (a_path: STRING): STDC_PATH
-- returns a new path
feature(s) from STDC_FILE _SYSTEM
-- Rename files/directories, remove files/directories
remove_file (a_path: STRING)
-- calls unlink when a_path is a file, or rmdir when
-- a_path is a directory.
-- error when file could not be removed (and it exists)
rename_to (current_path, new_path: STRING)
-- Rename a file or a directory.
-- new_path should not be an existing path.
feature(s) from STDC_FILE SYSTEM
-- Accessibility of files
is_modifiable (a_path: STRING): BOOLEAN
-- tests if file is readable and writable by this program
-- uses real user ID and real group ID instead of effective ones
is_readable (a_path: STRING): BOOLEAN
-- Tests if a_path is readable by this program. a_path
-- can be a file or a directory.
-- Uses real user ID and real group ID instead of effective
-- ones.
feature(s) from ABSTRACT FILE_SYSTEM
-- Directory access
change_directory (a_directory: STRING)
-- Changes the current working directory.
current_directory: STRING
-- The current directory.
make_directory (a_directory: STRING)
-- Makes a directory, only accessible by owner.
mkdir (a_directory: STRING)
-- Makes a directory, only accessible by owner.
remove_directory (a_directory: STRING)
-- Removes an empty directory, does not fail if directory
-- does not exist
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rmdir (a_directory: STRING)
-- Removes an empty directory, does not fail if directory
-- does not exist
force_remove_directory (a_directory: STRING)
-- Removes a directory, even when not empty.
-- I suggest you do not have hard or symbolic links in a_directory...
feature(s) from ABSTRACT_FILE SYSTEM
-- File statistics
status (a_path: STRING): POSIX_STATUS_PATH
-- Gets information about a file
status_may_fail (a_path: STRING): ABSTRACT_STATUS_PATH
-- Retrieve status information for a_path. a_path may or
-- may not exist. Check Result.found to see if statistics
-- were retrieved.
feature(s) from ABSTRACT FILE_SYSTEM
-- Directory browsing
browse_directory (a_path: STRING): POSIX_DIRECTORY
-- Get information about a directory.
feature(s) from ABSTRACT_FILE_SYSTEM
-- Accessibility of files
last_access_result: INTEGER
-- value of last access test
is_accessible (a_path: STRING; a_mode: INTEGER): BOOLEAN
-- Is a_path accessibility using a_mode?
access (a_path: STRING; a_mode: INTEGER): BOOLEAN
-- Is a_path accessibility using a_mode?
is_directory (a_path: STRING): BOOLEAN
-- Does a_path exists and is it a directory?
is_existing (a_path: STRING): BOOLEAN
-- Is a_path an existing file, directory, whatever?
-- Tests if file does exist, not if it is readable or writable by
-- this program!
-- Uses real user ID and real group ID instead of effective ones.
is_empty (a_path: STRING): BOOLEAN
-- True if file exists and has a size equal to zero.
is_executable (a_path: STRING): BOOLEAN
-- tests if file is executable by this program
is_regular_file (a_path: STRING): BOOLEAN
-- Does a_path exists and is it a regular file?
is_writable (a_path: STRING): BOOLEAN
-- tests if file is writable by this program
-- uses real user ID and real group ID instead of effective ones
feature(s) from ABSTRACT _FILE SYSTEM
-- File system properties
is_case_sensitive: BOOLEAN
-- is file system case sensitive or not?
path_separator: CHARACTER
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-- What is the path separator?
feature(s) from ABSTRACT_FILE_SYSTEM
-- Path names
resolved_path_name (a_path: STRING): STRING
-- Derives from a_path an absolute pathname that names the
-- same file, whose resolution does not involve ".", "..", or
-- symbolic links.
temporary_directory: STRING
-- the temporary directory
feature(s) from ABSTRACT_FILE SYSTEM
-- File contents
file_content_as_string (a_file_name: STRING): STRING
-- Return contents of a_file_name as a STRING.
feature(s) from POSIX_FILE_SYSTEM
-- read/write permissions
chmod (a_path: STRING; a_mode: INTEGER)
-- Changes file mode.
change_mode (a_path: STRING; a_mode: INTEGER)
-- Changes file mode.
permissions (a_path: STRING): POSIX_PERMISSIONS
-- return the permissions object (a new one every time!) for
-- the given file
set_read_only (a_path: STRING)
-- Make given file read_only
set_writable (a_path: STRING)
-- Make given file read_only
feature(s) from POSIX_FILE_SYSTEM
-- file times
touch (a_path: STRING)
-- Sets the modification and access times of a_path to the
-- current time of day.
-- File is created if it does not exist.
utime (a_path: STRING; access_time, modification_time: POSIX_TIME)
-- Sets file access and modification times
feature(s) from POSIX_FILE_SYSTEM
-- further directory access
link (existing, new: STRING)
-- Creates a hard link to a file
unlink (a_path: STRING)
-- Removes a directory entry, should be a file, not a directory.
-- its not an error if path does not exist, but all other
-- errors are reported
feature(s) from POSIX_FILE_SYSTEM
-- mkfifo
create_fifo (a_path: STRING; a_mode: INTEGER)
-- Creates a FIFO special file.
mkfifo (a_path: STRING; a_mode: INTEGER)
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-- Creates a FIFO special file.
feature(s) from POSIX_FILE_SYSTEM
-- Shared memory
unlink_shared_memory_object (name: STRING)
-- Remove a shared memory object.
invariant
accessing_real_singleton: security_is_real_singleton;
end of POSIX_FILE _SYSTEM
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C.12 Short form of POSIX_FORK_ROOT

deferred class interface POSIX_FORK_ROOT
feature(s) from STDC_CHILD_PROCESS
-- Termination info
is_terminated: BOOLEAN
-- Is child not running any more?
exit_code: INTEGER
-- Low-order 8 bits of call to _exit or exit for this process.
feature(s) from ABSTRACT_CHILD_PROCESS
-- Actions that parent may execute
wait_for (suspend: BOOLEAN)
-- Wait for this process to terminate. If suspend then we
-- wait until the information about this process is available,
-- else we return immediately.
-- If suspend is False, check the running property to see
-- if this child is really terminated.
feature(s) from STDC_CURRENT_PROCESS
-- My standard input/output/error
stdin: POSIX_TEXT _FILE
stdout: POSIX_TEXT FILE
stderr: POSIX_TEXT_FILE
feature(s) from STDC_CURRENT_PROCESS
-- various
clock: INTEGER
-- return approximation of processor time used by the
-- program, or -1 if unknown
feature(s) from STDC_CURRENT_PROCESS
-- Random numbers
random: INTEGER
-- Returns a pseudo-random integer between 0 and RAND_MAX.
set_random_seed (a_seed. INTEGER)
-- Sets a_seed as the seed for a new sequence of
-- pseudo-random integers to be returned by random. These
-- sequences are repeatable by calling set_random_seed with
-- the same seed value. If no seed value is provided, the
-- random function is automatically seeded with a value of
- 1.
feature(s) from ABSTRACT_CURRENT_PROCESS
-- process properties
child_pid: INTEGER
-- The process identifier.
is_child_pid_valid: BOOLEAN
-- return True if this object refers to a child process, so
-- it has an id
feature(s) from ABSTRACT_CURRENT_PROCESS
-- Every process also has standard file descriptors which might not be compatible with stdin/stdout/stderr (Winc
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Jfd_stdin: POSIX_FILE_DESCRIPTOR
fd_stdout: POSIX_FILE_DESCRIPTOR
fd_stderr: POSIX_FILE_DESCRIPTOR
feature(s) from STDC_SECURITY_ACCESSOR
-- The singleton, available to any because its used in preconditions
security: STDC_SECURITY
-- Singleton entry point for security.
feature(s) from STDC_BASE
-- errno
errno: STDC_ERRNO
-- Access to the variable that contains the error that occurred.
feature(s) from ABSTRACT_PROCESS
-- Signal this process
terminate
-- attempt to gracefully terminate this process
feature(s) from POSIX_PROCESS
-- signal this process
kill (a_signal_code: INTEGER)
-- Send signal signal_code to the process
feature(s) from POSIX_CURRENT _PROCESS
-- POSIX locale specifics
set_native_messages
-- Select native language as the language in which messages
-- are displayed
feature(s) from POSIX_FORK_ROOT
-- deferred routines
after_fork
-- chance for code to do something before the main execute
-- mainly here for POSIX_DAEMON.
execute
-- Start if child process.
feature(s) from POSIX_FORK _ROOT
-- termination info
is_terminated_normally: BOOLEAN
-- Has this process been terminated normally?
is_exited: BOOLEAN
-- Has this process been terminated normally?
is_signalled: BOOLEAN
-- Child process was terminated due to receipt of a signal
-- that was not caught.
signal_code: INTEGER
-- Signal of process terminated abnormally or was stopped.
invariant
accessing_real_singleton: security_is_real_singleton;
pid_known_is_not_terminated: is_child_pid_valid = not is_terminated,
end of deferred POSIX_FORK_ROOT
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C.13 Short form of POSIX_GROUP

class interface POSIX_GROUP
creation
make_from_name (a_name: STRING)
make_from_gid (a_gid: INTEGER)
feature(s) from POSIX_GROUP
-- creation
make_from_name (a_name: STRING)
make_from_gid (a_gid: INTEGER)
feature(s) from POSIX_GROUP
-- refresh cache
refresh
-- refresh cache with latest info from user database
feature(s) from POSIX_GROUP
-- queries
name: STRING
-- group name
gid: INTEGER
-- ID number
invariant
accessing_real_singleton: security_is_real_singleton;
valid_group: group /= default_pointer;
end of POSIX_GROUP
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C.14 Short form of POSIX_LOCK

class interface POSIX_LOCK
creation
make
feature(s) from POSIX_LOCK
-- creation
make
feature(s) from POSIX_LOCK
-- members
allow_read: BOOLEAN
-- This is a read lock
allow_all: BOOLEAN
-- No lock or used to remove a lock
allow_none: BOOLEAN
-- This is a write lock
start: INTEGER
length: INTEGER
pid: INTEGER
feature(s) from POSIX_LOCK
-- settable members
set_allow_read
-- this is a read or shared lock
set_allow_all
-- to remove a lock
set_allow_none
-- this is a write or exclusive lock
set_seek_start
-- start is measured from the beginning of the file
set_seek_current
-- start is measured from the current position
set_seek_end
-- start is measured from the end of the file
set_start (a_start: INTEGER)
-- set relative offset in bytes
set_length (a_length: INTEGER)
-- number of bytes to lock
invariant
accessing_real_singleton: security_is_real_singleton;
valid_buf: buf /= Void,
lock_type_known: allow_all or else allow_none or else allow_read,
end of POSIX_LOCK
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C.15 Short form of POSIX_MEMORY_MAP

class interface POSIX_MEMORY_MAP
creation
make (a_fd: POSIX_FILE_DESCRIPTOR; a_offset, a_size: INTEGER; a_base: POINTER; a_prot, a_flags: INTE
-- Raw interface to mmap.
This function can fail on certain system (Linux for
-- example) if a_offset is not a multiple of PAGE_SIZE.
make_private (a_fd: POSIX_FILE_DESCRIPTOR; a_offset, a_size: INTEGER)
-- Make the given file descriptor. a_fd should have been opened
-- with read/write access.
-- This is a mapping where changes are private.
-- a_offset denotes the offset from a_fd.
-- This function can fail on certain system (Linux for
-- example) if a_offset is not a multiple of PAGE_SIZE.
make_shared (a_fd: POSIX_FILE_DESCRIPTOR; a_offset, a_size: INTEGER)
-- Make the given file descriptor. a_fd should have been opened
-- with read/write access.
-- This is a mapping where changes are shared, i.e. the
-- a_offset denotes the offset from a_fd.
-- underlying object is also changed.
-- This function can fail on certain system (Linux for
-- example) if a_offset is not a multiple of PAGE_SIZE.
feature(s) from POSIX_ MEMORY_MAP
-- Initialization
make (a_fd: POSIX_FILE_DESCRIPTOR; a_offset, a_size: INTEGER; a_base: POINTER; a_prot, a_flags: INTE
-- Raw interface to mmap.
-- This function can fail on certain system (Linux for
-- example) if a_offset is not a multiple of PAGE_SIZE.
make_private (a_fd: POSIX_FILE_DESCRIPTOR; a_offset, a_size: INTEGER)
-- Make the given file descriptor. a_fd should have been opened
-- with read/write access.
-- This is a mapping where changes are private.
-- a_offset denotes the offset from a_fd.
-- This function can fail on certain system (Linux for
-- example) if a_offset is not a multiple of PAGE_SIZE.
make_shared (a_fd: POSIX_FILE_DESCRIPTOR; a_offset, a_size: INTEGER)
-- Make the given file descriptor. a_fd should have been