























C SANE Library environment Macintosh Workshop C

NAME

getenvironment, setenvironment, procentry, procexit,
gethaltvector, sethaltvector '
—save and restore SANE environmental settings
SYNOPSIS
#include <SANE.h>

void getenvironment (e) /* e <-= environment
environment *e;

‘void setenvironment (e) /* sets environment to e
environment e:;

void procentry(e) /* e <== environment;
environment *e; /*® environment <==- IEEE defaul:
void procexit (e) /* temp <--exceptions; environmen: <-- =;
environment e; /* signals exceptions in temp
haltvector gethaltvector () /* returns halt vector
void sethaltvector(v) /* halt vector <=-= v

haltvector v;

DESCRIPTION

The getenvironment function assigns the current settings of the environment to
variable e. . '

The setenvironment functon sets the effective environment to the one
specified in e.

The procent ry function saves the current environment (the rounding direction,
rounding precision, exception flags, and halt settings) in e and then sets the
environment to the IEEE defaults.

The procexit functon temporarily saves the current exception flags, sets the
effective environment as encoded in e, and then signals the temporarily saved
exceptons. -

The gethaltvector function returns as its function result the address of a halt
vector. ‘

"The sethaltvector function sets in v the address of a halt vector.
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NAME

setegception, testexception, testhalt, sethalt-——exceptional
conditions

SYNOPSIS

#include <SANE.h>

#define INVALID 1

$define UNDERFLOW 2

#define OVERFLOW 4

$define DIVBYZERO 8

#define INEXACT 16

void setexception(e,s) /* clrs e flags if s is 0, sets e f.ac:s
exception e; /* otherwise; may cause halc®
long s;

long testexception (e) /* returns 1 if any e flag is set,
exception e; /*® returns 0 otherwise

long testhalt (e) /* returns 1 if any e halt is enatleZ,
exception e; /* recurns 0 otherwise

void sethalt (e, s) /* disables e halts if s is 0,
exception e; /* enables e halts otherwise
long s;

DESCRIPTION

The C SANE library defines a constant for each kind of exception: invalid,
underflow, overflow, divide-by-zero, and inexact.

If parameter sis 0, setexception signals the exceptions encoded in e;
otherwise it clears the exception flags specified by e. For example,

setexception (OVERFLOW + INEXACT, 0); '

This statement signals the overflow and inexact exceptions. If halt on overflow or
inexact were set, this staternent would halt the program.

The testexception function takes an argument of type exception and returns |
if any of the excepticns encoded in ¢ are set. :

Following the setexception functon call above, the call

testexception (QVERFLOW + INVALID)

would return a value of 1.

The testhalt function returns 1 if any of the flags indicated by e is set;
otherwise it returns 0.
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The sethalt function lets you enable or disable exceptions. Enabled exceptions
cause your program to halt when they occur; disabled exceptions allow your

program to continue processing when they occur. If sis O, the exceptions in ¢ are
enabled; otherwise they're disabled.
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NAME

inf, nan, pi-——functions that return a constant value
SYNOPSIS

#include <SANE.h>

extended inf () ' /* returns INF

extended nan{(¢) /* returns NAN with code ¢
unsigned char c:

extended pi () /* returns the value of pi

DESCRIPTION

The inf function returns the constant INF.

The nan function returns a NaNN associated with the code given as an argument.
The SANE NaN error codes are shown in Table 5-2 in the “Number Classes”

section earlier in this chapter.

The pi function returns the nearest ext ended approximation to the mathematcal

value of r.
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NAME

compound, annuity—financial functons
SYNOPSIS

#include <SANE.h>

extended compound(r,n) /* compound: (1 + r) “ n
extended r,n;

extended annuity(r,n) /* annuity: (1 - (1 + ) ~ (=n)) / =
extended r,n;

DESCRIPTION

In the compound function, r specifies the interest rate per period as a decimal
(.1075), not as a percent (10.75%); n specifies the number of periods. The

function returns (1+7)3, which is the principal plus accrued compound interest on
an original investment of one unit.

In the annuity function, r specifies the interest rate; n specifies the number of

periods. The functon returns (1-(1+r)-%)/r, which is the present-value factor of an
ordinary annuity.

Here is an example of how the annuity function can be used:

main ()
{ : .
extended loan, payment, interest, periods;

printf ("Loan amount: ");

scanf ("%nf", &loan);

printf ("Annual interest rate (E.g. enter 10% as 0.1): "):
scanf ("%nf", &interest);

printf ("Number of yeazrs: ");

scanf ("¥nf", &periods):;

payment = loan / annuity(interest/l2, periods*l2);

printf ("Your payment is: %8.2f \n", payment):

In this example, given a loan amount of $120,;000 and an interest rate of .10735 per
year for 30 years, the payment will be $1120.18.
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NAME

scalb, logb, copysign, nextfloat, nextdouble,
nextextended
.—recommended [EEE functions

SYNOPSIS
#include <SANE.h>

extended scalb(n,x) /* binary scale: x * 2”°n;
short n;
extended x;

‘extended logb (x) /* binary log:
extended x; . /* binary exponent of normalized =«
extended copysign(x,y) /* y with sign of x
extended x,y:;
extended nextfloat (x,y) /* next float representation afzerx
extended x,y; /* (float) x in direction of (f.zaz,
extended nextdouble(x,y) /* next double representation af:zsr
extended x,y: /* (double) x in direction of (douzl
extended nextextended (x,y) /* next extended representatizn afzsr
extended x,y: /* in direction of y
DESCRIPTION

The scalb functon scales x by the power of two specified by n. The value 27x is
returned in extended format.

The 1logb function returns the largest power of two that does not exceed the
magnitude of x. For example,

logb (~65535.0)
yields 15 because 215 < 65535 < 216,

The copysign function returns the value of y with the sign of x. For example,
copysign(2.0, -3.0) yields 3.0.

The next £1loat functon returns the next value that can be represented in float
format after x, in the direction of y.

The nextdouble functon returns the next value that can be represented in double
format after x, in the directon y.

The nextextended function returns the next value that can be represented in
extended format after x, in the direction of y.

Alpha Draft Page 6-26_ 26 May 1986




C SANE Library [EEE Macintosh Workshop C

NOTE

Additional [EEE recommended functions are described on the inquiry page.
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NAME

classfloat, classdouble, classextended, classcomp,
signnum ’ ‘
—determine the class of a numeric value

SYNOPSIS
#include <SANE.h>

numclass classfloat (x) /* class of (float) x
extended x:

numclass classdouble (x) /* class of (double) x
extended x:

numclass classextended (x) /* class of x
extended x:

numclass classcomp (x) /* class of (comp) x
extended x; ‘

long signnum(x) /* returns ¢ for +, 1 for -

extended x:

DESCRIPTION

These functions are [EEE recommended functions (in addition to those on the /EEE
page). The result of each of these funcdons is of type numclass.

The classfloat function determines the number class of its extended
argument as if it were type £1loat. For example,

classfloat (1.0)
classfloat (le=310)

The first functon call returns NORMALNUM, the code for a normalized number. The

second call returns ZERONUM, the code for zero (because le~310 rounds to +0 in
the extended format).

The classdouble functon determines the nurmnber class of its ext ended
argument as if it were type double. For example,

- classdouble (0.0/0.0)
classdouble(le=310)

The first example returns QNAN, the code for a quiet NaN. The second example
returns DENORMALNUM, the code for a denormalized number (because 1e~310 is
denormalized in the double format).

The classextended function determines the number class of its extended
argument. For example,
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classextended(1.0/0.0)
classextended(le-=310)

The first example returns INFINITE, the code for infinides. The second example
returns NORMALNUM, the code for a normalized number.

The classcomp function determines the number class of its extended argument as
if it were type comp. For example,

classcomp(1.0)
classcomp (0.1)

The first example returns NORMALNUM, the code for a normal number. The second
example returns ZERONUM, the code for zero. (Remember that comp stores
integral values.)

The signnum function indicates the sign of x: it returns 1 if x is negatve, 0 if x is
positive.
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NAME

randomx—next extended random number
SYNOPSIS

$include <SANE.h>

extended randomx (x) /* returns next random num; updatzes .
extended *x; /* X integral, 1 <= x <= 2731 =~ 2
DESCRIPTION

The randomx function takes a variable argument of type extended which

contains an integral value in the range 1< < 231-2. It retumns the next random
number in sequence within the same range. Variable x is updated to the value
retumned. The randomx function uses this algorithm:

NewX = (73 * OldX) mod (231-1)
SEE ALSO

rand.
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NAME
relat ion—specify relationship between two arguments

SYNOPSIS

#include <SANE.h>

#define GREATERTHAN 0
#define LESSTHAN 1
$define - EQUALTO 2
#define UNORDERED 3
relop relation(x,y) /* returns relation such that
extended x,y: /* "x relation y" is true
DESCRIPTION

The relation functon returns a value that specifies the reladonship berween the
two arguments as greater than, less than, equal to, or unordered.

For example,
relation (0.1, nan{(0}))

returns UNORDERED, since all comparisons involving NaNs are unordered.
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NAME

getround, setround, getprecision, setprecision—rounding
direction and precision

SYNOPSIS
#include <SANE.h>
#define TONEAREST 0
#define UPWARD 1
#define DOWNWARD 2
#define . TOWARDZERO 3
#define EXTPRECISION 0 /* extended */
#define DBLPRECISION 1 /* double =/ ,
#define FLOATPRECISION 2 /* float */ (
rounddir getround() /* returns rounding direction x
void setround(r) /* sets rounding direction to r -
rounddir r:
roundpre getprecision() /* returns rounding precision
void setprecision(p) /* sets rounding precisicn ts p

roundpre p;

DESCRIPTION

The rounding direction can be set to nearest, upward, downward, or toward
zero. The default rounding directon is to nearest. The rounding precision may
be set to extended, double, or float. The default rounding precision is extended.

The get round functon retumns the current rounding direcdon as a value of type {

rounddir.

@

The setround functon sets the effective rounding directon to the one indicated

by p.

The getprecision function returns the current rounding precision.

The setprecision function sets the desired rounding precision.
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Appendix A

Calling Conventions
*%%* Needs engineering edit!! ***

Cortland Workshop C uses two different function-calling conventions: C calling
conventions and Pascal-compatible calling conventdons.

C Calling Conventions

This section describes the normal C calling conventions. It explains how functon
parameters are passed, hew function results are returned, and how registers are saved
across function calls. This informaton is useful when writing calls between C and
assembly language. '

Parameters

Parameters to C functions are evaluated from right to left and are pushed onto the stack in
the order they are evaluated. Characters, integers, and enumeration types are passed as
sign-extended 32-bit values. Pointers and arrays are passed as 32-bit addresses. Types
float, double, comp, and extended are passed as extended 80-bit values. Structures are
also passed on the stack. Their size is rounded up to a multiple of 16 bits (2 bytes). If
rounding occurs, the unused storage has the highest memory address. The caller removes
the parameters from the stack.

Function Results
*** On Cortland, function results are retumned in a global variable, not on the stack. The
conventions for returning functon results are still being defined. ***

Register Conventions

No registers are preserved across function calls. Tool calls have their own conventions for
returning error codes in the A register.

Pascal-Compatible Calling Conventions

This section describes the conventions used for calling Pascal functions from C and for
functions written in C that use Pascal-compatible calling conventons. These conventions
differ from the usual C calling conventions defined in Chapter 2; they also differ from the
calling conventions used by the Pascal compiler.
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Parameters

Parameters to Pascal-compatible functions are evaluated left to right and are pushed onto
the stack in the order they are evaluated. Characters and enumeration types whose literal
values fall in the range of types char or unsigned char are pushed as bytes. (This requires a
16-bit word on the stack. The value is in the high-order 8 bits; the low-order 8 bits are
unused.) Shortints and enumneration types whose literal values fall in the range of types
short or unsigned short are passed as 16-bit values. Ints, long ints, and the remaining
enurmneration types are passed as 32-bit values. Pointers and arrays are passed as 32- bit
addresses. SANE types float, double, comp, and extended are passed as extended 80-bit
values; however this doesn't correspond to the Pascal compiler's calling conventions, so a
compiler warning is given. Table 2-2 shows the recommended way to pass SANE-type
values to Pascal. Structures are also passed by value on the stack, and also yield a
compiler warning. Their size is rounded up to a multiple of 16 bits (2 bytes). If rounding
occurs, the unused storage has the highest memory address. The function being called
removes the parameters from the stack.

Function Results

#*#% On Cortland, function results are returned in a global variable, not on the stack. The
conventions for returning functon results are still being defined. ***

Register Conventions

No registers are preserved across function calls. Tool calls have their own conventions for
returning error codes in the A register.
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Appendix B

Files Supplied with Cortland

Workshop C

Cortland Workshop C is intended for use with the Cortland Programmer's Workshop. The
files listed below are on the Cortland Workshop C release disk, which contains the C
compiler, the Standard C Library, and the Cortland Interface Library. These files may be
used directly from the release disk or copied to a hard disk.

C Compiler Files

File Name
C

Instructon
MakeFile
Sample.c
Sample.r

Size

X
2K
2K

10K
2K

Comments

MegaMax C compiler

instructions for building sample programs
sample program makefile

sample C program

sample resource maker input

Standard C Library Include Files

File Name

CType.h
ErrNo.h
FCntl.h
I0Ct.h
Math.h
StdIO.h
Values.h
VarArgs.h
Signal.h

Size

2K
3K
2K

Comments

character types

C library error numbers

file control

input/output control

math functions

standard input/output

numneric parameters

variable argument list processing
signal handling

Cortland Interface Library Include Files

File Name

AppleTalk.h
Controls.h
Desk.h
Devices.h
Dialogs.h
Disks.h

Alpha Draft

Size

Comments

AppleTalk Manager
Control Manager
Desk Manager
Device Manager
Dialog Manager
Disk Manager
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Error.h
Events.h
Files.h
Fonts.h
Graf3D.h
Memory.h
Menus.h
OSEvents.h
OSUtdls.h
Packages.h
Printing.h
QuickDraw.h
Resources.h
Retrace.h
SANE.h
Scrap.h
Segload.h
Serial.h
Sound.h
Strings.h
TextEdit.h
ToolUdls.h
-Types.h
Windows.h

System Error Handler
Event Manager

File Manager <HFS>
Font Manager

Graf3D interface

Memory Manager

Menu Manager

Operating Systemn Event Manager
Operating System Utilities
Package Manager and packages
Printing Manager
Quickdraw

Resource Manager
Vertical Retrace Manager
SANE Numerics

Scrap Manager

Segment Loader

Serial Drivers

Sound Driver

string conversions
TextEdit

Toolbox Utlides

common defines and types
Window Manager

Standard C Library Object Files

File Name

CRuntime.o
Math.o
StdCLib.o

Size
7K

SK

26K

Comments

Appendix B

execution starting point for use with C libraries

C Library math functions
Standard C library

Cortland Interface Library Object Files

File Name

Clnterface.o
CSANELib.o
PrintCalls.o

Alpha Draft

Size

21K
5K

Comments

Cortland Interface Libraries
SANE library
Printing Manager routines
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Appendix C

Comparison with
Macintosh Workshop C

Data Types

The following data types are implemented differently in CPW and MPW C.
Data Type Size in bits

' CPW MPW

int 16 32

unsigned int 16 32

enum 8orl6 8, 16 or 32

Register Variables

Register variables are not supported in Cortland Workshop C due to the small number of
registers available on the 65816. Use of the register declaration will cause the compiler to
generate code at least as efficient as that generated by the same program without register
declarations.

Struciured Variables

Stuctures may be assigned, passed as parameters, and returned as function results in both
versions of C. Cortland Workshop C allows equality comparison for structures; MPW C
does not. '

Pascal-Compatible Function Declarations

A functdon or procedure written in Pascal (or written in assembly language following
Pascal calling conventons) can be called from either MPW C or Cortland Workshop C.
For example, the DrawText procedure is defined in Pascal as:

PROCEDURE DrawText (textBuf: Ptr:;
firstByte, byteCount: INTEGER):
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The MPW syntax for such a declaradon is:

pascal void DrawText (textBuf, firstByte, byteCount)
Ptr textBuf;
short firstByte, byteCount;
extern;

The CPW syntax for this declaration is:
extern pascal void DrawText ()
To make the CPW form more readable, we can list the parameters in a comment:

extern pascal void DrawText ()
/* Ptr textBuf;
short firstByte, byteCount;
extern; */

In additon, in MPW C the word extern may be followed by a constant, which is
interpreted as a 16-bit 68000 instruction that replaces the usual subroutine call (JSR)
instruction in the calling sequence. This allows direct traps to the Macintosh ROM. For
example:

pascal void OpenPort (port)
GrafPtr port;
extern OxA86F;

**%* Issues for further investigation ***

*** How do the C's implement byte-sized elements of smuctures? Are they padded o
word-length? **#
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Appendix D

Library Index

About the Library Index

The Library Index contains an index entry for all the defines, types, enumneration literals,
global variables, and functions defined in the Standard C Library and the Cortland Interface

Libraries.
¢ Column 1 contains an alphabetical list of the index entries.
+ Column 2 specifies the type of declaration (for example, “literal”) for the index enmry.

o Column 3 contains the library header under which documentation for the index entry
can be found. If column 3 contains “(C)” following the library header—for example.
*“abs(C)"—look in Chapter 3, The Standard C Library. Otherwise look in Chapter 4,
The Cortland Interface Library. These chapters are organized alphabetically by library
header except for the first entry in each, which contains introductory material.
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Cortiand Workshop C Pocket Reference
The compiler

Compiler commands

COMPILE ([+L|-L] [+S|-Slsourcefile [KEEP=outfile] (NAMES=(seg![seg2|,...1])]
{languagel=(option ...) [language2=(option ...) ...]]

CMPL (+L|-L] [+S|-S]sourcefile [KEEP=outfile] (NAMES=(seg![,seg2[,...1)]
[languagel=(oprion ...) (language2=(option ...) ...]]

CMPLG [+LJ-L] (+S]-S]sourcefile [KEEP=ourfile] [NAMES=(segI[seg2[,...]])]




(languagel=(option ...) [language2=(option ...) ...]]

Compiler options

Option Description

=LJ-L +L produces source listing,

ENIENS +S produces symbol table

sourcefile The full pathname and filename of the source file.
KEEP=outfile Filename of output file.
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NAMES=(seg! seg2,...) Partial compilation of segments seg/, seg2,...
languagel=(option ...) Options for languagel.

Language specification

Size and range of data types

Type Bits Range
char 8 =128 to 127
unsigned char 8 0to 255




short - 16

unsigned short 16
int 16
unsigned int 16
long 32
unsigned long 32
enum 8, 16, 32
x 32
float 32
double | 64
comp 64
extended 80

Cortland Workshop C Pocket Reference

-32,768 to 32,767
0 to 65,535

© =32,768 to 32,767

0 to 65,535

-2,147,483,648 to 2,147,483,64
0 to 4,294,967,295 ‘
enumerated types

pointer types

+1.5E-45 to £3.4E38
+5.0E-324 to £1.7E308
=—0.2E18 to =+9.2E18
+1.9E-4951 to £1.1E4932
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Reserved words

int extern
char register
float typedef
double static
struct goto
union return
long sizeof
short break

unsigned  continue
auto if

else
for

do
while
switch
case
default
entry




Operator precedence

Operator

) (] ->

o~ ++ == = (type)
* / %

ES .

<< >>

< <= > >=

_—= "—"

&

Cortiand Workshop C Pocker Reference

*

&

sizeof

Associativity
left to right
right to left
left to right
left to right
left to right
left to right
left to right
left to right
left to right
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~

left to right
left to right
left to right
right to left
right to left
left to right

10




+

~Character constants

new-line
horizontal tab
vertical tab
backspace
carriage return
form feed
backslash
single quote
bit pattern

nl (1f)
ht

vt

bs

cr

ff

\

\O{0-7][0-7]

Cortland Workshop C Pocket Reference

\n
\t
\v
\b
\r
\f
\\
\l
\O[0-7][0-7]

1
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Equivalent data types

Pascal Data Type C Equivalent
boolean Boolean

var boolean Boolean *
boolean result Boolean

Comments

Defined in file Types.h as enum
{false,true}.

In G, false is zero and true is often
considered nonzero.

In Pascal, false is zero and rrue is
one.enumeration




(<128 or>255 literals)

enumeration
(128 to 255 literals)

var enumeration

(<128 or 255 literals)
var enumeration

(128 to 255 literals)
enumeration result

(<128 or >255 literals)
enumeration result

enum

short

enum *
short *

enum

Cortland Workshop C Pocket Reference

Use identical ordering of the enumeration
literals.

Pascal passes enumerations with 128 or
more literals as words.

3
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(128 to 255 literals) short
char short Pascal passes chars as 16-bit values.
var char ' char *
char result short
integer short 16-bit signed values.
var integer short *
short result short
longint int or long 32-bit signed values.
var longint int * or long * *%% long only??? #*%
longint result int or long wux Jong only??? #¥%




real extended *

var real float *

real result float
double extended *
var double - double *
double result double
comp extended *

Cortland Workshop C Pocket Reference

Pascal passes real parameters as extended
by address.

Pascal returns real results by value.

Pascal passes double parameters as
extended by address.

The caller supplies the address of the
double result.

Pascal passes comp parameters as
extended by address.
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var comp comp *
comp result comp
extended extended *
var extended extended *
extended result extended
pointer pointer
var pointer pointer *

pointer result  ° pointer

16

The caller supplies the address of the
comp result.

Pascal passes extended parameters by
address.

The caller supplies the address of the
extended result.

32-bit addresses.




array (1 or 2 bytes) short

array (3 or 4 bytes) int or long
array (5 or more bytes) array

var array array
array result -ee

record (1 to 4 bytes) struct
record (5 or more bytes) struct *
var record (any size) struct *

record result (1 or 2 bytes)  short
record result (3 or 4 bytes)  int or long

Cortland Workshop C Pocket Reference

Pascal passes small arrays by value.
*%% long only??? wws

Pascal passes larger arrays by address.
C does not allow array results.

Pascal passes small records by value.
Pascal passes larger records by address.

Pascal returns small records by value.
wx% long only??? *%=

17
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record result (1 or 2 bytes)  struct

set (1 to 7 elements) char
set (8 to 16 elements) short
set (217 elements) struct
var set (1 to 7 elements) char *
var set (8 to 16 elements) short *
var set (217 elements) struct *

set result (1 to 7 elements)  char

18

The caller supplies the address of the
record result.

Pascal passes sets with | to 7 elements as
bytes.

Pascal passes sets with 8 to 16 elements
as words.

Pascal also passes larger sets by value.

Pascal returns small sets by value.




_setresult (8 to 16 elements)  short
set result (217 elements) struct The caller supplies the address of the set
result.

Error numbers

Number Name Meaning
1 [EPERM] Not owner
2 {(ENOENT] No such file or directory
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[EIO]
[ENXIO]
(EBADF]
(ENOMEM]
(EACCES]
(EEXIST]
[ENODEV]
[ENOTDIR]
[EISDIR]
[EINVAL]]
[ENFILE]
[EMFILE]

/O error

No such device or address
Bad file number
Not enough space
Permission denied
File exists

No such device

Not a directory

Is a directory
Invalid argument
File table overflow
Too many open files




28 [ENOSPC) No space left on device
29 [ESPIPE] llegal seek
30 "[EROFS] Read-only file system

The Standard C library

errno B85 299 s

#include <errno.h>
extern int errno;
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abs -
int abs (i)
int i;

atof :
extended atof (nptr)
char *nptr;

atoi, atoi

int atoi (str)
char *str;




long atol (str)
char *str;

close

int close (fildes)
int fildes:
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toupper, tolower, _toupper, _tolower, toascii

$include <ctype.h>

int
int
int
int
int
int
int
int

toupper (c¢)
c;

tolower (c)
c;

_toupper (c)

el

_tolower (c¢)

c:




int toascii (c) ' |

int ¢; |
creat ' |
int creat (path) |
char *path; {

§salgha, .isupper, 'islower,_ isdigit, isxdigit, isalnum, isspace, ispunct,
isprint, isgraph, iscntrl, isascii
#include <ctype.h>

int isalpha (c¢)
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int ¢

int isascii (¢)
int ¢

dup
int dup (fildes)
int fildes;




exit, _exit
void exit (status)
int status;
void _exit (status)
int status:

exp, log, logl0, pow, sqrt
’ #include <math.h>

extended exp (Xx)
extended x;
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extended
extended

extended
extended

extended
extended

extended
extended

log(x)
x;

logl0 (x)
X

pow(x, y)
X, y;

sqgrt (x)
x;




faccess

int faccess (char *fileName, usigned int emd, ..);

fclose, fflush
#include <stdio.h>

int fclose (stream)
FILE *stream;

int ££flush (stream)
FILE =*stream;
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fentl
#include <fentl.h>

int fentl (fildes, cmd, arg)
int fildes;

unsigned int emd;

int arg:

ferror, feof, clearerr, fileno
#include <stdio.h>

int feof (stream)




FILE *stream;

int ferror (stream)
FILE *stream;

void clearerr (stream)
FILE *stream;

int fileno (stream)
FILE ¥*stream:
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floor, ced, fmod, fabs

#include

extended
extended

extended
extended

extended
extended

<math.h>

floor(x)
X

ceil (x)
X:

fmod (x, y)
X, y;

N




‘extended fabas (x)
extended x:

fopen, freopen, fdopen
#include <stdio.h>

FILE *fopen (filename, type)
char *filename, *type;

FILE *freopen (filename, type,
char *filename, *type:
FILE *stream;
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FILE *fdopen (fildes, type)
int fildes:
char *type:

fread, fwrite
#include <stdioc.h>

int fread(ptrz, size, nitems, stream)
char *ptr;

int size, nitems;

. FILE *stream;




frexp,

int fwrite(ptr, size, nitems, stream)
char *ptr;

int size, nitems:;

FILE *stream;

ldexp, modf

extended frexp(value, eptr)
extended value;

int t*eptr;

extended ldexp(value, exp)
extended value:;
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int exp:

extended modf (value, iptr)
extended value, *iptr;

fseek, rewind, ftell
#include <stdio.h>
int fseek (stream, offset, ptrname)

FILE *stream;
long offset;




int ptrname:;

" void rewind (stream)
FILE *stream;

long ftell (stream)
FILE *stream;

getc, getchar, fgetc, getw
#include <stdio.h>

int getc(stream)
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FILE *stream;
int getchar()

int fgetc(stream)
FILE *stream;

int getw(stream)
FILE *stream;

gets, fgets
#include <stdio.h>




char *gets(s)
char *s;

‘char *fgets(s, n, stream)
char *s;

int n;

FILE *stream;

hypot
#include <math.h>

extended hypot (x, y)
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extended x, y;

ioctl
#include <ioctl.h>
int ioctl (fildes, cmd, arzg)
int filedes;
unsigned int cmd;
long *arg:
Iseek

long lseek (fildes, offset, whence)




int fildes;
long offset;
int whence;

malloc, free, realloc, calloc, cfree
char *malloc(size)
unsigned size:

void free(ptr)
char *ptr;

char *realloc(ptr, size)
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char *ptr:
unsigned size;

char *calloc(nelem, elsize)
unsigned nelem, elsize;

cfree *»% 7 *¥*%

memccpy, memchr, memcmp, memcpy, memset
char *memccpy(sl, s2, ¢, n)
char *sl, ®s2:
int ¢, n;




char *memchr(s, c, n)
char *s3;
int ¢, n;

int memcmp(sl, s2, n)
char *sl, *s2;
int n;

char *memcpy(sl, s2, n)

char *sl, *s2;
int n:
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char *memset (s, ¢, n)
char *s;
int ¢, n;

onexit
#include <stdio.h>

int onexit (func);
void (*fune) ();

open
#include <fentl.h>




int open(path, oflag)
char *path;
int oflag;

printf, fprintf, sprintf
#include <stdio.h>

int printf(format [ , arg } ... )
char *format;

int fprintf(stream, format [ , arg ] ... )
FILE *stream;
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char *format;

int sprintf(str, format | ; arg ]
char *str, format;

putc, putchar, fputc, putw
#include <stdic.h>

int putc(c, stream)
char c¢;
FILE *stream;




int putchar(c)
char ¢:

int fputc(c, stream)
char c¢;
FILE *stream;

int putw(w, stream)

int w;
FILE *stream;
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puts, fputs

qsort

#include <stdio.h>

int puts(s)
char =*s;

int fputs(s, stream)
char *s3;
FILE *stream;

~void gsort ((char *) base, nel, sizeof (*base), compar)




unsigned int nel;
int (*compar ( ):

rand, srand
int rand( )

veid srand(seed)
unsigned seed;

read

int read(fildes, buf, nbyte)
int fildes;
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char *buf;
unsigned nbyte;

scanf, fscanf, sscanf
$include <stdio.h>

int scanf(format ( , pointer ] ... )
char *format:

int fscanf(stream, format ( , pointer ]
FILE *stream;
char *format;




int sscanf (s, format { , pointer ] ... )
char *s, *format;

setbuf, setvbuf
#include <stdio.h>

void setbuf (stream, buf)
FILE *stream;
char *buf;

int setvbuf (stream, buf, type, size)
FILE *stream;
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char *buf;
int type;
int size;

sigset, sighold, sigrelease, sigpause
#include <Signal.h>

SignalHandler * sigset (sigMap,
SignalMap sigMap:
SignalHandler *newHandler: -

void _sig_dfl (sigNo, sigState,

newHandler)

sigEnabled)

52




SignalMap sigNo:
SignalMap sigState;
SignalMap sigEnabled:;

SignalMap sighold (sigMap)
SignalMap sigMap;

void sigrelease (sigMap, prevEnabled)
SignalMap sigMap:
SignalMap prevEnabled;

void sigpause (sigMap)
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SignalMap sigMap:

sinh, cosh, tanh
¥include <math.h>

extended sinh (x)
extended x:

extended cosh (x)
extended x;

extended tanh (x)




extended x:

stdio
¥include <stdio.h>

FILE *stdin, *stdout, *stderr:
strcat, strncat, strcmp, strncmp, strepy, strncpy, strien,strchr, strrchr,
strpbrk, strspn, strcspn, strtok

char *strcat (sl, s2)
char *sl, *s82;
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char *strncat (sl, s2, n)
char #*sl, #s2;
int na:;

int stremp (sl, s2)
char *sl, =s2;

int strnemp (sl, s2, n)
char *sl, *g2;
int n;

char *strepy (sl, s2)




char *sl, *s32;

char *strncpy (sl, s2, n)
char *sl, ®s2;

int n:

int strlen (s)
char *s;

char *strchr (s, c)
char *s, ¢;
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" char
char

char
char

*strrechr (s, ¢)
*s, <

*strpbrk (sl, s2)
*sl, *s2;

int strspn (sl, s2)

char

*g)l, *s2;

int strespn (sl, s2)

char

*8l, *s2;




char *strtok (sl, s2)
char *sl, *s2;

strtol

long strtol (str, ptr, base)
char *str;

char **ptr;

int base;

sin, cos, tan, asin, acos, atan, atan2
#include <math.h>
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extended
extended

extended
extended

extended
extended

extended
extended

sin (x)
x;

cos (x)
X

tan (x)
x:

asin (x)
x;




extended
extended

extended
extended

extended
extended

-ungetc
#include

acos (x)
X

atan (x)
x;

atan2 (y,
X, ¥y

<stdio.h>

x)
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int ungete (¢, stream)
char c;
FILE *stream;

unlink X
int unlink (path)
char *path;
write
int write (fildes, buf, nbyte)
int fildes:

char #buf;




unsigned nbyte;

ASCII Table
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Char Dec Oct Hex

nuwl
soh
stx
etx

—— s g
W~ OV WL EaWN—~O

TNWPr 0oL~

Char
sp
!

FEEIEE S RN -&*“t z

Dec Oct Hex

32
33
34
35
36
7
38
39
40
41
42
43
44
45

40
41
42
43

“’

45
46
47
30
51
52
53
54
55

20
21
22
23
24
25
26
27
28
29
2A
2B
2€
2D

TR ZmOmmuNw>®

Oct Hex
100 40
101 41
102 42
103 43
104 44
108 45
106 46
107 47
110 48
111 49
112 4A
113 4B
114 4C
115 4D

Char

B R e 3700 pod .0 T

Dec
96
97
98
99

100
101
102
103
104
105
106
107

- 108

109

Oct Hex
140 60
141 61
142 62
143 63
144 64
145 65
146 66
147 67
150 68
151 69
152 6A
153 6B
154 6C
155 6D

-




$0
si
dle

de2

nak
syn
etb
can

sub
esc
fs
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T 14

15
16

18
19
20
21
22
23
24
25
26
27
28

16
17
20

22
23
24

26
27
30
31
32
33
34

O 00U B LR O~ .

A e e

56
57
60
61
62
63

65
66
67
70
1A
72
73
14

30
3
32
33
34
35
36
37
38
39
3A
3B
3C

N RELCHJU IO VO Z

78
79
80
81

83
84
85
86
87
38
89
90
91
92

116
117
120
121
122
123
124
125
126
127
130
131
132
133
134

4E

50
51
32
53
54
55
56
57
58
59
S5A
5B

e NY XN E <~ g0 O

110
111
112
113
114
115
116
117
118
119
120
121
122
123
124

156
157
160
161
162
163

165
166
167
170
171
172
173
174
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gs 29 35 1D = 61 75 3D ] 93 135 35D ) 125 175 7D
s 30 36 1IE > 62 76 3E A 94 136 SE - 126 176 7E
ws 31 37 IF ? 63 77 3F - 95 137 SF del 127 177 F

Char Dec Oct Hex Char Dec Oct Hex Char Dec Oct Hex Char Dec Oct Hex




